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AERODYNAMIC  RESULTS  OF  SUPPORT  SYSTEM 
INTERFERENCE  EFFECTS  TESTS  CONDUCTED  IN  NASA/ARC 
6-  BY  6-FOOT  SUPERSONIC  WIND  TUNNEL  USING  AN  0.015-SCALE 
MODEL  OF  THE  CONFIGURATION  140A/B  SSV  ORBITER  (OA59) 

By  John  H.  Campbell  II  and  Willard  R.  Embury 
Rockwell  International  Space  Division 

ABSTRACT 

An  experimental  aerodynamic  investigation  (OA59)  was  conducted  in  the 
NASA/ARC  6-  by  6-Foot  Supersonic  Wind  Tunnel  from  13  through  22  March  1974. 
The  test  article  was  an  0.015-scale  Configuration  140A/B  SSV  Orbiter  model 
(49-0).  The  primary  objective  of  this  investigation  was  to  determine  the 
extent  aerodynamic  simulation  is  compromised  by  sting  base  mounting  with 
MPS  nozzles  removed. 

Both  a conventional  sting  (through  the  base)  and  an  alternate  model 
mounting  system  were  utilized.  The  alternate  mounting  system  consisted 
of  a non-metric  blade  strut,  which  approximated  the  vertical  tail  and 
entered  the  model  through  the  upper  aft  section  of  its  fuselage.  The  model 
was  tested  both  in  and  out  of  the  presence  of  a dummy  sting  with  and  with- 
out MPS  nozzles  when  on  the  alternate  mounting  system.  Data  were  obtained 
at  Mach  numbers  from  0.6  through  2.0,  a Reynolds  number  of  2.5  million 
per  foot,  angles  of  attack  from  -4  through  14  degrees,  angles  of  sideslip 
from  -15 through  15  degrees,  elevon  deflections  of  0 and  15  degrees,  and 
bodyflap  deflections  of  -11.7,  0,  and  16.3  degrees. 


This  report  is  published  in  two  volumes.  Volume  I contains  Data 
Figures  4 through  9.  Volume  II  contains  Data  Figures  10  through  15  and 


the  Tabulated  Source  Data. 
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REPRODUCIBILITY  OF  THE 
ORIGINAL  PAGE  IS  POOR 


M)  DCBL , DCYN,  DCY  vs  BE* 


NOMENCLATURE 

General 


SYMBOL 


CP 

M 

P 

q 

rn/l 

V 

a 

P 

<t> 

P 

Ab  . 
b 

c.g. 

4ef 


PLOT 


SYMBOL 

DEFINITION 

speed  of  sound;  m/sec,  ft/sec 

CP 

pressure  coefficient;  (p^  - p^/q 

MACH 

Mach  number;  v/a 
pressure;  N/m2,  psf 

Q(NSM) 

Q(PSF) 

dynamic  pressure;  l/ppV2,  N/m2,  psf 

rn/l 

unit  Reynolds  number;  per  m,  per  ft 
velocity;  m/sec,  ft/sec 

ALPHA 

angle  of  attack,  degrees 

BETA 

angle  of  sideslip,  degrees 

PSI 

angle  of  yaw,  degrees 

PHI 

angle  of  roll,  degrees 

mass  density;  kg/m^,  slugs/ft 3 

Reference  & C.G.  Definitions 

base  area;  m2,  ft^ 

BREF 

wing  span  or  reference  span;  m,  ft 

center  of  gravity 

LREF 

reference  length  or  wing  mean 
aerodynamic  chord;  m,  ft 

GREK 

wing  area  or  reference  area;  m'*,  ft' 

MRP 

moment  reference  point 

XMRP  - 

moment  reference  point  on  X axis 

YMRP 

moment  reference  point  on  Y axis 

ZMRP 

moment  reference  point  on  Z axis 

SUBSCRIPTS 

b 

1 

s 

t 


base 

local 

static  conditions 
total  conditions 
free  stream 


5 


NOMENCLATURE  (Continued) 
Body-Axis  System 


SYMBOL 

PLOT 

SYMBOL 

DEFINITION 

CN 

CN 

normal -form  rnpffiripnt.-  normal  force 

qS 

CA 

CA 

axial-force  onef fi cl ent-  ax^-a^  force 

qS 

CY 

CY 

side-force  coefficient*  side  force 

qS 

CAF 

forebody  axial  force  coefficient,  CA  - CAfe 

cm 

CTM 

pitching-moment  coefficient:  pitching  moment 

qS^REF 

cn 

CYN 

ynvinomomont  cryffi  nir-nt.-  yawing  moment 

qSb 

H 

CBL 

rolling -moment  coefficient*  rolling  moment 

qSb 

Stability-Axis  System 

CL 

CL 

lift  coefficient: 

qS 

CD 

CD 

drag  coefficient:  dra8 
qS 

f'Y 

ry 

iildii -Torre.-  roof f'1  rient;  * OT L‘° 

qc 

cm 

CLM 

pitching -moment  cneffi rlent*  pitching  moment 

^REF 

C 

n 

CLN 

yav ins-moment  coefficient*  yawing  moment 

qSb 

H 

CGL 

roll! ne -moment  coefficient*  rolling  moment 

qSb 

l/o 

l/d 

lift-to-drag  ratio;  Cjjc p 

L/Bf 

l/df 

lift  to  forebody  drag  ratio;  C^/c^  1 
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NOMENCLATURE  (Continued) 
(Additions  to  Standard  List) 


Plot 


Symbol 

Symbol 

Definition 

BOR 

body  of  revolution 

C-Dy 

CDV 

vertical  tail  base  drag  coefficient 

CLy 

CLV 

vertical  tail  base  lift  coefficient 

Cmy 

CMVFWD 

forward  vertical  tail  base  pitching-moment 
coefficient 

CNy 

CNV 

vertical  tail  base  normal-force  coefficient 

CAy 

CAV 

vertical  tail  base  axial -force  coefficient 

ACD 

DCD 

balance  incremental  tare  drag  coefficient 

ACL 

DCL 

balance  incremental  tare  lift  coefficient 

AQnf 

DCMFWD 

balance  forward  incremental  tare  pitching-moment 
coefficient 

ACN 

DCN 

balance  incremental  tare  normal -force  coefficient 

aca 

DCA 

balance  incremental  tare  axial-force  coefficient 

ACy 

DCY 

balance  incremental  tare  side-force  coefficient 

AC£ 

OCBL 

balance  incremental  tare  rolling-moment  coefficie 

ACn 

DCYN 

balance  incremental  tare  yawing-moment  coefficien 

CpVl 

CPV1 

base  pressure  coefficient  on  upper  speed  brake 
portion 

cpv2 

CPV2 

base  pressure  coefficient  on  lower  speed  brake 
portion 

CpV3 

CPV3 

base  pressure  coefficient  on  lower  vertical  tail 
portion 

XV 1 

longitudinal  distance  from  0.65  to  centroid  of 

area  containing  Cpy-j 
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NOMENCLATURE  (Continued) 


Plot 


Symbol 

Symbol 

Definition 

XV2 

longitudinal  distance  from  0.65  to  centroid  of 
area  containing  Cp ^ 

XV3 

longitudinal  distance  from  0.65  to  centroid  of 

area  containing  Cpv3 

zvi 

vertical  distance  from  375"  W.L.  to  centroid  of 
area  containing  Cpyj 

ZV2 

vertical  distance  from  375"  W.L.  to  centroid  of 
area  containing  Cpy^ 

ZV3 

vertical  distance  from  375"  W.L.  to  centroid  of 
area  containing  Cpyg 

AVi 

area  associated  with  pressure  coefficient  Cp^ 

aV2 

area  associated  with  pressure  coefficient  Cpy^ 

AV3 

area  associated  with  pressure  coefficient  Cd 

kV3 

CPB(1) 

body  base-pressure  coefficient  from  body  base 
orifice  Pd 

“1,2... 

CpCl 

strut  cavity-pressure  coefficient  from  strut 
cavity  orifice  Pc 

CpC2 

sting  cavity-pressure  coefficient  from  sting 
cavity  orifice  Pr 
c2 

fuselage  afterbody  pressure  coefficient 

*o 

Y0 

ABi 


Orbiter  fuselage  station,  inches 

Orbiter  butt  plane,  inches 

base  area  assigned  to  i^^  pressure,  inz 


NOMENCLATURE  (Continued) 


Plot 

Symbol  Definition 

CAB  model -body  base  axial -force  coefficient 

CDF  total  forebody  drag  force  coefficient 

CDB  model  body  base  drag-force  coefficient 

CLMFWD  balance  forward  pitching-moment  coefficient  at 
0.65  % 

CLMAFT  balance  aft  pitching-moment  coefficient  at  0.675 
CMTFWD  forward  total  pitching  moment  coefficient 

CMTAFT  aft  total  pitching  moment  coefficient 

CMVAFT  a;t  vertical  tail  base  pitching  moment  coefficien 

I 

i 

CLT  total  lift-force  coefficient 

CDT  total  drag-force  coefficient 

CNT  total  normal -force  coefficient 

CAF  total  forebody  axial-force  coefficient 

CAT  total  axial -force  coefficient 

DCLT  incremental  total  lift-force  coefficient 

DCLV  incremental  vertical  tail  base  lift  force 

coefficient 

DCDB  incremental  model  body  base  drag  force  coefficienl 


NOMENCLATURE  (Continued) 


Symbol 

Plot 

Symbol 

Definition 

aCdv 

DCDV 

incremental  vertical  tail  base  drag  force 
coefficient 

ACDf 

DCDF 

incremental  total  forebody  drag  force  coefficient 

AC°t 

DCDT 

incremental  total  drag  force  coefficient 

ACmtf 

DCMTFW 

incremental  total  forward  pitching  moment 
coefficient 

A^mv^r 

DCMVFW 

incremental  forward  vertical  tail  pitching 
moment  coefficient 

A^mt 

ta 

DCMTAF 

incremental  total  aft  pitching  moment  coefficient 

% 

DCMVAF 

1 

incremental  aft  vertical  tail  base  pitchina 
moment  coefficient  K y 

AC*a 

DCMAFT 

incremental  balance  aft  pitching  moment  coefficient 

ACNt 

DC  NT 

incremental  total  normal  force  coefficient 

acn 

NV 

DCNV 

incremental  vertical  tail  base  normal -force 
coefficient 

ACn 

at 

DCAT 

incremental  total  axial  force  coefficient 

4CAV 

DCAV 

incremental  vertical  tail  base  axial-force 
coefficient 

A°Ab 

DCAB 

incremental  model -body  base  axial -force 
coefficient 

4CAf 

DCAF 

incremental  total  forebody  axial -force 
coefficient 

5bf 

BDFLAP 

bodyflap  deflection  angle,  positive  trailing 
edge  down,  degrees 

NOMENCLATURE  (Concluded) 


Plot 

Symbol  Symbol  Defini tion 

<5e  ELEVON  elevon  surface  deflection  angle,  positive 

trailing  edge  down,  degrees 


sweepback  angle  of  the  speedbrake  trailing 
edge,  degrees 


Al 


sweepback  angle  of  lower  part  of  the  vertical 
tail,  degrees 


^sb  SPDBRK  speedbrake  deflection  angle,  degrees 
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CONFIGURATIONS  INVESTIGATED 


Two  support  systems  were  tested.  One  was  a Rockwell  supplied  blade- 
strut  support  which  enters  through  the  top  of  the  model  near  the  base, 
replacing  the  vertical  tail  as  shown  in  figure  2b.  The  strut  simulated  the 
vertical  tail  (with  a 24.92  degree  speedbrake  flare)  to  the  extent  that 
its  span  and  profile  closely  matched.  Because  of  stress  considerations 
cross  sections  at  various  spanwise  stations  could  not  be  matched.  See 
figures  2d  and  2e  for  comparisons.  A (non-metric)  dummy  sting  was  located 
(via  a stringer  from  the  Ames  sting  which  supports  the  blade-strut)  in 
close  proximity  to  the  base.  It  simulated  the  first  20  inches  of  exposed 
sting  downstream  of  the  model  base  which  exists  for  the  case  where  the  model 
is  base  mounted.  Refer  to  figure  2a. 

Control  surface  deflections  tested  were: 
elevon:  0°,  15° 

bodyflap:  -11.7°,  0°,  16.3° 
speedbrake:  24.92° 

rudder:  0° 

The  basic  Orbiter  configurations  are  as  follows: 

°11  A = B26  C9  E37  F7  M7  N24  N28  R5  V8  W116’  where 
Component  Definition 

b26  Fuselage:  forebody  per  Rockwell  lines  VL70-000143B;  mid- 

body per  lines  -000200,  -000205  and  -006089;  aft  body  per 
lines  -000145,  (Model  drawing  SS-A00147,  Release  12) 

c9  Canopy  per  Rockwell  lines  VL70-000143B  (Model  drawinq 

SS-A00147,  Release  12) 
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CONFIGURATIONS  INVESTIGATED  (Concluded) 


E37  Alternate  slotted  elevons  per  Rockwell  lines  VL70-000200, 

-006089,  -006092  and  figure  4A  of  SAS/AERO/76-643,  dated 
October  31,  1973  (Model  drawing  SS-A00147,  Release  6). 

F7  Body  flap  per  Rockwell  lines  VL70-000145  (Model  drawing 

SS-A00147,  Release  12) 

M7  OMS/RCS  pods  per  Rockwell  lines  VL70-000145  (Model  drawint 

SS-A00147,  Release  12) 

N24  MPS  nozzles;  contour  per  measurements  made  on  Rockwell  coi 

figuration  control  drawing  VL70-0050030A;  location  per  coi 
figuration  control  drawing  VL70-000140A  (Model  drawing 
SS-A00147,  Release  12) 

N28  OMS  nozzles:  contour  per  model  drawing  SS-A00106,  release 

5;  location  per  Rockwell  configuration  control  drawing 
VL70-000140A  (Model  drawing  SS-A00147,  Release  12) 

Rc  Rudder  per  Rockwell  lines  VL70-000146A  (Model  drawing 

SS-A00148,  Release  6) 

Vg  Vertical  tail  per  Rockwell  lines  VL70-000146A  (Model 

drawing  SS-A00148,  Release  6) 

W116  Wing  per  Rockwell  lines  VL70-000200,  -006089,  and 

-006092  (Model  drawing  SS-A001 48,  Release  6) 
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INSTRUMENTATION 


The  Orbiter  was  mounted  on  the  NASA/ARC  1.5-inch  diameter  Task 
MKIIE  internal  strain  gage  balance.  The  balance  center  was  located  at 
model  station  XQ  = 15.989,  YQ  = 0.0,  and  ZQ  = 5.85  inches. 

A NASA/ARC  dangleometer  recorded  BOR  pitch  angle.  Predetermined 

sting  deflection  rates  (due  to  load)  were  added  to  these  to  determine  model 
a and  p. 

When  the  model  was  base  mounted  on  the  straight  sting,  there  were 
five  (5)  base,  two  (2)  cavity,  two  (2)  top  surface,  and  three  (3)  verti- 
cal tail  trailing  edge  pressure  orifices.  All  taps,  except  the  cavity 
pressure,  were  built  into  the  model  skin  with  0.043-inch  O.D.  stubs  at 
the  model  base.  The  same  number  of  pressure  taps  were  used  for  both  base 
mounted  and  blade  strut  model  installations.  . 
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TEST  FACILITY  DESCRIPTION 


The  6-  by  6-Foot  Wind  Tunnel  of  the  NASA  Ames  Research  Center  is  a 
closed-circuit,  variable  pressure  facility.  The  test  section  has  a sic 
floor  and  ceiling,  allowing  ,for  continuous  operation  from  Mach  number  0 
to  2.20  at, stagnation  pressures  from  0.3  to  1.0  atmosphere  for  a stagna 
temperature  of  560°R.  These  conditions  allow  Reynolds  number  variation 
from  I to  5 million  per  foot  and  a dynamic  pressure  range  from  200  to  1 
pounds  per  square  foot. 
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DATA  REDUCTION 


Standard  NASA/ARC  data  reduction  techniques  were  used  with  the  follow- 
ing reference  dimensions: 


nC 

b 

c 

LB 

S 

XMRP 

YMRP 

ZMRP 


sting  cavity  area  0.0341  ft 

reference  wing  span  1.171  ft 

reference  M.A.C.  0.5935  ft 

reference  body  length  1.613  ft 

r 

reference  wing  area  0.6053  ft* 

longitudinal  distance,  model  nose  0ML  to  moment  12.6255  in 
reference  center 

lateral  distance,  plane  of  symmetry  to  moment  0.0  in 

reference  center 


vertical  distance,  FRP  to  moment  reference  center  -0.375  in 
Fuselage  and  vertical  tail  base  force  coefficients  were  computed  as 
fol lows: 


5 

= - L 

i=l 


ABi  'Tm 


Ac  Cpc 


Cfl  = base  axial-force  coefficient 

0 


COS  A 


T 


—(A 


VI  ^P 


+ A 


VI 


V2  UP 


V 2 


) - 


cos  al  Ay 2 pv 3 


Cfl  = vertical  tail  base  axial-force  coefficient 
AV 


sin  A 


(Avl  Cp  + Av/9  Cd  ) + 


sin  a, 


VI 


V2  UP 


V2 


-(Ay3  Cp  ) 

vj  rV3 
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DATA  REDUCTION  (Continued) 


Cm  = vertical  tail  base  normal-force  coefficient 

V 

W « = " [Av1  CpVl  (ZV1  C°S  Au  + XV1  Sln  Au)  + 

’ 0 . ob 

AV2  cPV2  (ZV2  cos  au  + XV2  sin  Au)  + 
AV3  Cpv3  (Zy3  cos  A|_  + Xy3  sin  Al)]/cS 


where: 


Symbol 

Dimensions 

All 

AV1 

ft2 

aV2 

ft2 

AV  3 

ft2 

AB1 

ft 

48.0 

aB2 

ft 

89.3 

AB3 

ft 

45.9 

AB4 

ft 

78.2 

aB5 

ft 

12.4 

AC2 

, 2 
in 

151.56 

XV1 

in 

581.1 

XV2 

in 

531.9 

XV3 

in 

432.2 

ZV1 

in 

351.0 

ZV  2 

in 

251 .1 

ZV  3 

in 

165.7 

Au 

deg. 

26°  15' 

al 

deg. 

63°  5T 

full  - scale 

values 

«SB  = 25° 

6 SB  = 55° 

6sb  - 

24.2 

50.4 

82. 

32.3 

67.4 

109. 

19.77 

19.77 

19. 
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DATA  REDUCTION  (Concluded) 


CDV  = CAV  cos  a + CNV  sin  a 

CLV  = CNV  cos  a - CAV  sin  a 

CMVAFT  = CMVFWD  + (0.675  - 0.65)  (*b)  CNV/c 

CLMAFT  = CLMFWD  + (0.675  - 0.65)  (£B)  CN/c 

CDT  = CD  + COV 

CLT  = CL  + CLV 

CAT  = CA  + CAV 

CNT  = CN  + CNV 

CMTFWD  = CLMFWD  + CMVFWD 

CMTAFT  = CLMAFT  + CMVAFT 

CAF  = CAT  - CAB 

CDF  = CAF  cos  a + CNT  sin  a 

CDB  = CDT  - CDF 


18 


TABLE  I. 


TEST  J 0A59 


MACH  NUMBER 


DATE  ! POST  TE 


TEST  CONDITIONS 


REYNOLDS  NUMBER 

(per  foot) 


DYNAMIC  PRESSURE  STAGNATION  TEMPER/ 
(pounds/sq.  inch)  (degrees  Fahrenheit) 


BALANCE  UTILIZED: 


NASA/ARC  1.5-inch  dia.  Task  MKI I E 


CAPACITY: 


ACCURACY: 


COEFFICIENT 

TOLERANCE: 


NF 

±1  OOO-lbs. 

SF 

±500-1 bs. 

AF 

±300-1 bs. 

PM 

+3000-lbs. 

RM 

± 800in-lbs. 

YM 

±1250in-l bs. 

COMMENTS: 
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TABLE  II.  (Concluded! 

TEST?  QAr? __J  DATA  SET/RUN  NUMBER  COLLATION  SUMMARY  (DATE  ■ V£57_  7TS7_ ~ 
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SCHEDULES 


TABLE  III.  - MODEL  DIMENSIONAL  DATA 


♦REVISED  4/24/74 


MODEL  COMPONENT:  Body  (B26) 


GENERAL  DESCRIPTION:  Configuration  140  A/B  Orbiter  Fugelaga 

NOTE:  B->f,  identical  to  B24  except  underside  of  fuselage  refaired  to 

accept  ^115- 


Mgsfe.l  Scale  - 0.015 Model  Drawing  No.  SS~A00'|/I7 

VL70-000193 

DRAWING  NUMBER:  VL70-000140A  , VL70-000140B 


DIMENSIONS: 


FULL-SCALE  MODEL  SCALE 


Length  (Body  Fwd  Sta  XQ  = 235)  - in. 
♦Max.  Width  (at  xQ  = 1528.3)  - m. 
Max.  Depth  (at  XQ  = 1464)  - in. 
Fineness  Ratio 
Area  - ft2 

Max.  Cross-Sectignal 

Plar.form 

Wetted 

Base 


-3=29  3.3 

264.0 

250.0 


Gr2&57 


340.88462 


- .19,400 

3.960 

mates  ? 

.07670 
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TABLE  III.  - Continued. 


♦REVISED  a '2h  7k. 


MODEL  COMPONENT:  Canopy  (C9) 


GENERAL  DESCRIPTION:  Configuration  l/»0  A/B  Orbiter  Fuselage 


Model  Drawing  No . 

SS-A00H7 

Model  Scale  = 0.015 
» 

VL70-000140A 

DRAWING  NUMBER  VL70-0001A3A 

DIMENSION: 

FULL  SCALE 

MODEL  SCALE 

* Length  (Xq=L3A.6A3  to  578) 

1^3-357 

2.150 

Mok  Width  (G  X0=513.127) 

152.A12 

2.286 

Max  Depth  (@  Xo=485.0) 

25-000 

0.375 

Fineness  Ratio 
Area 

Max  Cross-Sectional 
Plonfom* 

Wetted 

TABLE  III.  - Continued. 


♦REVISED  U/Sk/7k 


MODEL  COMPONENT;  ar.TERWATE 


ELEVOS  - E:7 


GENERAL  DESCRIPTION;  rvinfigniTat-tnn  ikm/n  nrMter  Elevpn,. 
— Ejy  la  a. slotted  version.  of  Egfr — nata  ta  tar  one,  aids 


>12PEL_SCALE-  ..Q.QI5 


MOT)KT.  TTRAWTW"; RR-  AlVn  it-J f — RFLFAHR  1? 


DRAWING  NUMBER:  VL70-00Q2QQ.  -006080.  -00600?  »na 

Fig.  *A  of  SAS/AERO/76-6U3 

DIMENSIONS: 

FULL-SCALE 

MODEL  SCALE 

2 

Area  - Ft 

210.0  . 

-&.QkI3  

Span  (equivalent)  - In. 

3ilQ_P 

-5.238 

lnb'd  equivalent  chord  in. 

118.00* 

jum. 

Outb'd  equivalent  chord 

Ratio  movable  surface  chord/ 
total  surface  chord 

.--55.193 

jL-iga 

At  lnb'd  equlv.  chord 
At  Outb'd  equlv.  chord 
Sweep  Beck  Angles,  degrees 
. Leading  Edge 
Trailing  Edge 


a. 2006 

0-2006 

-0*00* 

o.*QQ* 

0.00 

-0.00 

- J.P-J356, 

- IQ. 056-  

Hingeline  r>nn 

♦ Area  Moment  (Product  of  Area.  & c)  Ft^  1^87-25 
*Mean  Ae rod ynaral c Chord  In.  90.7 

Y0  = BU.O,(U.665)  “~~ 


&J3Q- 


o.oq^fi 


■U6L 


U.50  (.0675) 


Xq  1501.97  (22.5301 

Y0  131.1^5  (1.96T) 


0.50  (-0075) 
Xj,  1502.36  ( 22.535) 
o 128.93  ( 1-93^) 


2.25  (.03*) 
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TABLE  III.  - Continued. 


MODEL  COMPONENT:  Podv  Flap  ..IF?.) 


GENERAL  DESCRIPTION:  Configuration  140  A/B  Orbiter  Body  Flap 

KQTS:  Bodv.flap  has  variable  centerline  deflection  of  +13.75°  and 

-14*25°  from  null  position.  Hinrje  line  located  at  X0  =1523.3 j 

zo  ~ Model  Drawing  No.  SS-A00147 

Kodel  Scale  = 0.015 


DRAWING  NUMBER 
DIMENSION: 


VL70-000140A . VL70-000145 
FULL  SCALE 


Length (x0=1520  to  X0=l6l3)  - IN. 

Mok  Width  - in. 

Mox  Depth  (X0  = 1520)  - IN. 
Fineness  Rotio 
Area  - Ft^ 

Mox  Cross-Sectional 
Plonform 

Wetted 

Base 


93.000 

262.000 
23.000 


ISO -5250 


41.84722 


MODEL  SCALE 

1.395 

3.930 

0.345 


.0339 


.00941 


TABLE  III.  - Continued. 


MODEL  COMPONENT:  _ 

CMS  Pod  (M7)  5 

GENERAL  DESCRIPTION: 

# 

Configuration  140  A/B  Qrbiter  CMS- Pod 

* J- 

Model  Scale  = 0.015. 

Model  Dravring  No.  SS-A00147 

DRAWING  NUMBER 

VL70-000140A 

. VL70-000145 

DIMENSION:  FULL  SCALE  MODEL  SCALE 


Length  (0M3  FVd  Ste  Xo=1233*0)  - IN.  327.000  4.905 

Max  Width  (@  Xo=U50.0)  - IN.  94.5  1.418 

Max  Depth  (©  Xo=1493-0)  - IN.  109.000  1.635 

Fineness  Ratio  

Area 


Max  Cross-Sectional 

Planforw 

Wetted 


TABLE  III.  - Continued. 


MODEL  DIMENSIONAL  DATA 
MODEL  COMPONENT:  MP3  NOZZLES  - ^ 

GENERAL  DESCRIPTION:  .Configuration  140A/B  Qrblter  MPS 


MODEL  SCALE:  Q.QI5 MODEL  DRAWING: 

DR/' LING  NUMBER:  VL70-Q05030A.  VL70-Q00140A 

DIMENSIONS: 

MACH  NO. 

Length  - In. 

Gimbal  Point  to  Exit  Plane 
Throat  to  Exit  Plane 

Diameter  - In. 

Exit 

Throat 

Inlet 

p 

Area  - ft 
Exit 
Throat 

Gimbal  Point  (Station)  - In. 

Upper  Nozzle 
X 

y 

z 

Lover  Nozzles 

X 


Null  Position  - Deg. 
Upper  Nozzle 
Pitch 

Yav 

Lover  Nozzle 
Pitch 
Yav 


SS-A00U7, 

RELEASE  12 

FULL  SCALE 

MODEL  SCALE 

■ITT- Q „2.Ti5 


Qp.g  ' 

l.liflfl 

91.000 

1.410 

U5-16585  - 

— 0,010? 

1445.0  21.67s 


0.0 

_ 0.0 

—443.0 

6.64s 

.-1468.i6qq6 

22.023 

53.0066 

0.795 

— 34?,.  639  Afl 

J.‘lS 

16° 

16° 

n° 

0° 

10° 

10° 

-3x5° 

3.5° 

TABLE  III.  - Continued. 


COMPONENT:  QMS  Nozzle  (N?ft) 

AL  DESCRIPTION:  Configuration  140  A/B  Orbiter  OMS  Nozzle 


I 


SCALE  = .015  Model  Drawing  No.  SS-A00147 

NG  NO.  VL70-000140A 

g,IOtC  FULL  SCALE  MODEL  SCAIZ 

Mach  No.  

Length  ~ in. 

Gimbal  Point  to  Exit  Plane  

Throat  to  Exit  Plane 


Diameter  ~ in. 

Exit 

Throat 

Inlet 

2 

Area~ft  . 

* 

Exit 

Throat 

3imbal  Point  (station  )~  in. 

X 

T 

Z 

flull  Position ~ deg. 

Pitch 

Taw  (Outboard) 

28 


1518.0  22.77 

± 88.0  1.32 

492.0  - 7.36 


15°  49'  15®  49' 

12°  17'  12*  17' 


TABLE  III.  - Continued. 


*RE VISED  4 724/74 


MODEL  COMPONENT : Rudder  (Rq  

GENERAL  DESCRIPTION:  Configuration  140  A/B  Orbiter  Rudder 


Model  Scale  =0.015 


Model  Drawing  No.  S5-A00148 


DRAWING  NUMBER:  VL70-000095,  VL70-000146A 


DIMENSIONS:  FULL-SCALE 

* Area  - ft2  ioo.15__ 

Span  (equivalent)  - IN.  201.0 — 

Inb'd  equivalent  chord  91.585- 

Outb'd  equivalent  chord  50.833 

Ratio  movable  surface  chord/ 
total  surface  chord 

At  Inb'd  equlv.  chord  0*400 

At  Outb'd  equiv.  chord  0.400 

Sweep  Back  Angles,  degrees 

Leading  Edge  34.83— 

Tailing  Edge  26.25 

Hingeline  34.83 

*Area  Moment  (Product  of  Area  & C))_  FT^  610.92 

* Product  of  Area  and  Mean  Chord  - in. 


MODEL  SCALE 
0.0225 
3.015 
1.374 
0.762 


0.400 

0.400 

34.83- 

26.25, 

34.83- 

.0021 


732 


1.098 


TABLE  III.  - Continued. 

♦REVISED  k/Zk  f'jk 


MODEL  COMPONENT:  Vertical  Tail  (Vfl)  

RAL  DESCRIPTION:  Configuration  140  A/B  Orblter  Vertical  Tall 

LOTS.  Sirflsr  to  V5  with  radius  or.  TE  u^per  corner  end  LE  lovrer  corner 
where  vertical  meets  fuselage. 


,fodeI  Scale  =0.015  ' • 

VL70-000i40a 

ING  NUMBER:  VL70-000116A 

NS  IONS: 

OTAL  DATA 

Area  (Theo)  Ft^ 

Planform 
Span  (Theo)  In 
Aspect  Ratio 
Rate  of  Taper 
Taper  Ratio 

Sweep  Back  Angles,  degrees 
Leading  Edge 
♦Trailing  Edge 
0.25  Element  Line 
Chords: 

Root  (Theo)  WP 
Tip  (Theo)  WP 
MAC 

Fus.  Sta.  of  .25  MAC 
W.  P.  of  .25  MAC 
B.  L.  of  .25  MAC 
Airfoil  Section 

Leading  Wedge  Angle  Deg 
Trailing  Wedge  Angle  Deg 
Leading  Edge  Radius  (Min)  - IN. 
Void  Area 
Blanketed  Area 


Model  Drawing  No.  SS-A001A8 


FULL-SCALE  MODEL  SCALE 


^3 -253  0.00208 


-13-3.720 


XMl 


0.507 

0.40399 


.JU7358Q 

HMZ 1 

■0-507 

Oj_4P399. 


45.00 

26.2 

41.130 


45.00 

26.2 

2&03L 


268.500 


108.470 

199.P0756 


£35.522 


— 1^62705 
2.00711 

o.oo 


10.00 

14.920 

■-2.PQ 

11.J.2- 

..Q..QQ 


10.00 

Wr 

^00206 

-Q.oo 


TABLE  III.  - Concluded. 


^ J 

' ■ • *revised  4/24/74 


NO  DEL  COMPONENT:  WING-Wrg 

'ENERA.  DHSCRIpTION : Configuration  L40A/a  Qrbiter.  Win,* 

NOTE:  Identical  to  except  airfoil  thickness.  Dihedral  an^le  is  along 

trailing  edge  of  wing. 


MODEL  SCALE:  0.015 

MODEL  DRAWING  NO.  3S-A00148 

TST  NO. 

1 VL70-66oi40jj 
DWG.  NO.  VL70- 000200 

DIMENSIONS: 

FULL-SCALE 

MODEL  SCALE 

TOTAL  DATA 

A>"sa  (Theo.)  Ft2 

Plan form 

. -2690.00, 

0-6051 

Span  (Theo  In. 

Ol6.68l6 

14.QTO 

Aspect  Ratio 

2.265 

2.26s 

Rate  of  Taper 

1-177 

1 r 177 

Taper  Ratio 

0.200 

0.200 

Dihedral  Angle,  degrees 

3 . 500 

3.500 

Incidence  Angle,  degrees 

0-500 

. SLm 

Aerodynamic  Twist,  degrees  . 



*-1.000 

Sweep  Back  Angles,  degrees 

Leading  Edge 

k r .non 

U^.onn 

Trailing  Edge 

- in  056 

-in. 056 

0.25  Element  Line 

pao. 

3*  PA  Q 

Chords: 

Root  (Theo)  B. P.0.0. 

680.2420 

JLQ.-.33a 

Tip,  (Theo)  B.P. 

187.8486 

_ 2.-,9a8 

MAC 

474.8117 

7.122 

Fus.  Sta.  of  .25  MAC 

1126.81 

16-902 

W.P.  of  .25  MAC 

200-58 

4.150 

B.L.  of  .25  MAC 

l82.ll 

—2-712  _ 

EXPOSED  DATA  , 

Area  (Theo)  Ft 

1751.50 

0.1041 

Span,  (Theo)  In,  BP108 

■ 720.68- — 

-in  .£10 — 

Aspect  Ratio 

2 -cm.. 

—2.0.52 

Taper  Ratio 

0.241- 

— 0.24,5 

Chords 

Root  BP108 

562 -00 

8.4n 

Tip  1.00  b 

117.85 

— 2.0fi 

MAC  7 

392.83  , 

5.802 

Fus.  Sta.  of  .25  MAC 

1185.08 

17-7.90 

W.P.  of  .25  MAC 

— 294.30^ 

4.415 

B.L.  of  .25  MAC 

251.77  _ 

1-777  . 

Airfoil  Section  (Rockwell  Mod  NASA) 
XXXX-64 

Root  b * 

0.113 

0.113 

Tip  b - 

0.12 

0.12 

7 

Data  for  (1)  of  (2)  Sides 

Leading  Edae  Cuff  „ 

Planform  Area  Ft2  lli-ib  QJ2255 — 

Lpadino  Edae  Intersects  Fus  M.  L*  0 Sta  500.00 

-L22 

Leading  Edge  Intersects  Wing  9 Sta 

1024.00 

J£J60 
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[MODEL  STING-MOUNTED]  - [NOZZLE  INCREMENT  + STING  INTERFERENCE  TARE] 


Positive  directions  of 
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Figure  1.  - Axis  systems. 


Figure  2.  - Model  sketches. 
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Hlade -Mount  Tunnel  Installation  vith  Dummy  3tintf  for  Test  0*59 

Figure  2.  - Continued. 


*o  - 23.904 


Xq  - 25-531 


cj _ Vertical  'Dai  l CroBS- Sections  24-92°  Speed  Brake 


Figure  2.  - Continued. 


e.  Blade-Strut  used  for  Test  0A59 
Figure  2.  - Continued. 
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Base  and  Cavity  Pressure  Locations 
Figure  2.  - Concluded. 


a.  Rear  3/4  View 

Figure  3.  - Model  installation  photographs. 
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b.  Front  3/4  View 

Figure  3.  - Concluded. 
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DATA  FIGURES 

VOLUME  I 

FIGURES  4-9 

(REFER  TO  VOLUME  II 
FOR  FIGURES  10-15) 


42 


S u. . . F!yTTrrTTTT 

So*-*-  Z7  t 

^ VXjlU. — j — | — j- 

I iillll  H-j— 

w i c — — 

S ■ M L 

w r ! ■ 

w : 1 L 

.....  W : i 


! S 


j_Ul_L 


.U__L_L 


i } t 

i i ' 


J ! l L 


% BS838 

6=“ 

* \ t I ! 


W - • . • • 
j in  to 


5g2 

iiAgg 


R&ttm® 

fl  h/WWUI«J 

— ^ I I » f I 
g <<<<< 

iiilil 

l>  j i/r  i/lP  V: 
*s*  <<<<< 

H (GOOOO 

I S8S8S 

t.'  o-r-r-r^ir' 

— i i i i i 


icncx^ 


MM 


XJj%±MU-±±± 

MJMfikLj  i I 


Ml!  v. 


BU 
J fy 


I i\J  i,i  l i 
! !|  M N 


! 3*3 


ULU 


FH4 

Htt 


JLi-JLU 

JJJLLJ. 


! ! ' 
i i r 


: A"u,  ! j \ v 5 


i 

ii  M ! ! ! 


i s 


Ty — i 


r w t i 


.j — * — - 

JULJL 


JB-JJpJyJLj 

aidtmra 

UkJLDxl:l...i 


i j n 

j ! i u 


_L_l_L_LLi 


3 ^ 

r*.  ^ fj> 


j 1 I 


J\l_L±Aj_L_LJ_L_i 


'■WwR^Vor''  ;-5Tr*V 

Li_M. 


BU 

i lx 


J ! I 1 * 1 L_i l 

n i i n n i 
M u M 1 U 


VO,  , 

i 5 

3 O 


i 


8 j 1-1. 1 ..1 

mm 


_U_jLL_!_L-U_ 

i • ! £ i ! i * 


mu_u 

j ! I j M 3 

IJjLXiJLt 


CD 


| I I { | j | 

Cv  C cb  Cb 


I44444hHHR“H 


U !MM;lM  m fJJJJJ 

fi  n i m m i * i m \ i * tv 


CS!  O .CM 


e od  a 


yj  «~n  r* 

« m*  i 

f-  LJUUlJ'j/LJ 

< Duo UU 

O «^WV**J-V^ 


13  •JtfvOXDI  iJ303  TODJ-Adll  33IW1V8 


(ED MACH 


i — r>c>rv^> 


^ e k £ 
y-  WUIUILlJUJ 
g UUUUU 


(JL1 

e 


co 

ZZL 

ZD 

ac 

zz 

CJ> 


LjJ 

C£ 


CD 

*SZ 

C£ 

CL 

CO 

CL 

uj 

C'w 

U-. 

LfJ 

ep 

UJ 


lO 

cr> 


x 

c? 

f»  <r^ 

CO  >L 

r < — . 

Cc  CD 


13  *iN3I0Iid3£3  33*03-1311  33NY1YS 


AN3!3I.d3303  308QJ-XJn  33NYTY3 


i 


i 


QD  *JLN3I0I333Q0  33a0d-9VyQ  30NV3V8 


LU 

CD 

< 

Ol 


^ X 

o 

• < 

CD  X 


< 


ANGLE  OF  ATTACK.  ALPHA.  DEGREES 

ELEVON  EFFECTS  DURING  TARE  PITCH  RUNS 


QO  4 1N3 10 I 33300  30803-9780  33NV1V8 


ANGLE  OF  ATTACK.  ALPHA,  DEGREES 

FIG.  4 ELEV0N  EFFECTS  DURING  TARE  PITCH  RUNS 

CB3MACH  = .70  PAG 


03  #iN3I3Idd3D3  33tfQd-9VU0  33NV1V8 


x 

u 

• < 

CD  X 


QD  ‘1N3I3I 33303  33803-9Vaa  33NV1V8 


ANGLE  GF  ATTACK.  ALPHA.  DEGREES 

ELEVON  EFFECTS  DURING  TARE  PITCH  RUNS 


03  *1^310133300  33aQ3-9V80  33NV1V8 


00  *JLN31 0133300  30H0i-9Vy0  33NVHV8 


scflaj*  wsfesENCE  i^'owation 


j.  £. 

• • • < 

C?y-  z 


f^tnomc 

i tf>C 


w a;  uj  u.  cl 

SiSfcSS 


CO 


I'J 

f " 


x 

• < 

CD  X 


Ll-  X 


.ANGLE  OF  ATTACK.  ALf 


K • 


03  'JLNGI3J333Q3  33«C3-9V«Q  30NV1V8 


— T . — FT.  r'  t M'v,  1 . 1 ‘ 1 ...*  ^ 

n 

H 

TTTTj 

""j 

nrrpTTT| 

l 

imirr- 

TTT 

z 

1 ' M?!  ; • 

i 

TTT- 

. 

. 

j 

n 

L_ 

Ti  TT  'r  ; i 1 :'v ^ p 

s» 

E 

1 I 

u 

j 

i 

1 : 

j ; 

' 

1 

i j 

I ? : * V 1 • 

U_  *T> 


03  *iN3I3I3i3Q3  33H3J-9VH0  33NV1V8 


'N 


UJ 


c r> 

ZPJ~ 

id 

cc 


CD 


L'J 

DC 


CD 


cr 

ZD 

CD 

CD 
! — 
CD 
UJ 
Li- 
CU 
U J 


o 


UJ 

i 

UJ 


x 

u 

• < 

CD  X 

►—<5  O 

Lu  O 


W 


V3  *1N3I 01 33300  30M0d-TViXV  30MV1V8 


r> 

(V 


UJ 

o 

< 

CL 


c n 


CJ 


UJ 

ex 


CD 

*-— -1 1 

ex 

CU 

CO 

H— 

CJ> 

UJ 

U- 

UJ 


in 

r- 


*0 

UJ 
l 

UJ  It 

x 

cj 
• c 
CD  X 

P— - 0 * 

U-  o 


WUWWUJ 
< OLVJOU 


Y3  #JLN3I3IJ3303  33>}Q3-3YIXV  33NV1V8 


V3  *1N3 I 3133303  33&Q3-1VIXV  H3NV1V8 


x 

u 

• < 

CD  X 


U-  Q 


ANGLE  OF  ATTACK,  ALPHA,  0E8RE 

ELEVON  EFFECTS  DURING  TARE  PITCH  RUNS 


KSCrtlPTlGN  «vTA 

3AllA"tM24  PT5  V8)**TRUT*0lM  STMi  .O' 


CE5MACH 


CFJMACH 


HDVWC9) 


CHDMACH 


& 


fl. 

— » ; ! I i 1 
•v  <;<<<< 

‘J 

V*  — 

W <<<<< 

b ooooo 

6-  L^^kOLT)!/) 

— < < <<  < 
I-  CiODOO 

(v  ocr>fl>7>0? 
1> OOOOG 

o r^r^r" 

— I < ! f I 

u ifliScStfcO 

£ *£&«&&<£ 

K ggk'Vh? 

<<<<< 


TCDC^ 


id  -P)CV<N^ 

< iiiil 

»-  VJtjJkJlL'Ul 

< uuuoy 


1 i Ji»«  »f  I » ti 1 1 tii_!tililxiJ^!jLtJL^ 

4*  CM  O © cb  rs9 

<N  CM  CM  ^ — 8 ^ 


CO  CD  ^ CM  o 

o o o o 


V3  *iN3I3IiJ303  33«0J-1VIXV  33NV1V8 


^ x 

u 

• < 

CD  51 


ELEV0N  EFFECTS  W 


s 

Z Stziz 

< 

£ 3>*n~<D 

* • • * 

u 


W U.U.U 
ul  uJiiliiJ 


WM—WipWW 

■■■■■■■■■■■■■I 

ummunun 


Ll  • f # < 

u*  7777 


ns 

SiwSit-t 

XXZ£&! 

S?2*£ 

S££^S 

ft,  wwwww 
~ I I 1 I f 

tfzzzzz 

B Soooo 

5 SSSffiS? 

Z SoooS 

iVQBi 


f CDOO^ 

jjj 

f §§§§§ 


MBMggJMMggBBMWWgMMWI 

«■■■■■■■■■■■■■■■■■■■■■■■■■■! 
HnnaiiiiiiiHiHHBi 
■■■■■■■■■■■■■a 


V3  ‘1N3I3I JJ300  338G3-1VIXV  33NV1V8 


ANGLE  OF  ATTACK,  ALPHA,  CORE 

FI6.  4 ELEVON  EFFECTS  DURING  TARE  PITCH  RUNS 

CJDMACH  =2.00 


0 

~ zz 

h- 

* 


L PP?1 

wjSx>n 


■bh 
iimiii  nmKm 


liiuui 


!■■■■■■■■■■■ 


SSSSBSS8! 


mm 

fe“~= 

i i i I i 

j *\n  * #»n 
u-*  — — 


SKKHIIlf! 


■■■■■■■■■■as ■»■■■■■■■■■■■■■! 


us:ni 


r*  5 5 

52?5>w 

15^?J?ss 

lass™ 

f-  ZZZtCfr 
CL  wwwww. 

~ i i i i i 
K <<<<< 

^ OOOOD 

£*  UUO’-OLOin 

£ o66§€§ 

I 88888 

o c-i>r*r-> 

»— » i i i i i 

u.  isiotbibtb 

g cc>t£?2>3S 

6wvw 
< < < < < 

fcrxxtf 

& 

1^.  + i 

lv'  — ^^IfV  n 
< 

»“-  L»J  !jJ  UJ  b-i  Ld 

< uut*uu 


^■nanna 

MimBiilBHi'IHBl 


I I I I i • 


CD  71 

►— * n 

U_  < 


o n$ni  4iN3I0Idd3Q3  lN3W0W-9NIH3iId  OaVftdQd  33NV1V8 


C8DMACH 


i 

i 


i 

I 


i 


< £<E 

fU 


N 


OttdWID  ilN3I3IdJ303  11 


n 

oo 


UJ 

o 

c 

CL 


^ X 
CJ> 

• < 

CD  X 


u_  o 


ANOUE  OF  ATTACK.  ALf 

FIG.  4 ELEVGN  EFFECTS  DURING  TARE  PITCH  RUNS 

CODMACH  = ,00 


ANGLE  OF  ATTACK.  ALPHA.  DEGREES 

ELEVON  EFFECTS  DURING  TARE  PITCH  RUNS 


FIG.  4 ELEVON  EFFECTS  0 

CFJMACH  « .90 


CO 


w 

C 

Cl 


CO 

QC 

ZJZ 

CO 


uu 

QZ 


CD 

*—5 

oc 

ZD 

CD 

CO 
I — 
CO 
UJ 


UJ 

CD 

LU 


«N 


^ X 
U 

• < 

CD  3= 

l-H  O 

Lc  X 


ANGLE  OF  ATTACK.  ALPHA.  DEGREES 

ELEV0N  EFFECTS  DURING  TARE  PITCH  RUNS 


g “1 . • . 

~ QJ-»-  7Z 
»-  Sou-u.  — 


2 

£ 

lu 

W WIlIi 

fit  uJU/U 


m* 


i _j  S x > nj  (7. 


■BBESiBaS 


5 88888 

-i 

&===“ 


-/  ifp  tf> 

u*  — — 


■^■■SunnSSn^^nSSninaB 

■MBIWMMWM 


588 

</></></>  H-lj- 

5 **«ir5?  > 

— cv^<Ntnir> 
zzzficii: 

C-  wwwww 

— t I I I I 

a:  <<<<< 


K &6?5oa 

Scr?tf)ocr><D 
<n  in  in  in  in 
— <<<<< 


5 88888 

"9m 


ICOCxJ^d 


<§§§88 

h-  UJUJUibJLJ 

< uuuuu 

Q ww^ww 


■■■■■■■■•■■■■■■■.» 


HE! 


I I t I I I I 


IdWTO  #iN3I3Idd303  iN3W0W-9NIH3JtId  IdV  33NV1V8 


x 

o 

• < 

CD  X 

►— « r> 

U-  < 


ANGLE  OF  ATTACK.  ALPHA.  DEGREES 

ELEV0N  EFFECTS  DURING  TARE  PITCH  RUNS 


Cv 

^r. 


LU 

c 


x 

u 

• < 

cd  r 


CD 


idVWID  #iN3I3IiJ3Q0  iN3WQW-9NlH3iId  IdV  33NV3V8 


ANGLE  OF  ATTACK.  ALPHA.  DEGREES 

ELEVON  EFFECTS  DURING  TARE  PITCH  RUNS 


n 


UJ 

o 

< 

CL 


Ljt  r> 

<ggg|§ 

o « 


CO 

ZD 

CH 


CD 

H— 

oT 

UJ 

G£ 

•c 

CD 

ZD 

CD 

CO 

H— 

CD 

UJ 

U_ 

U- 

UJ 

in 

z: 

CD  - 
UJ 

UJ  II 


x 

CD 

• < 
CD  X 

f— « o 

U-  o 


1JYW13  *1N3I3I33303  lN3W0W-9NlH3iId  13V  33NV1V8 


CP 


i 


i 


$ 

< 

>—  UMjJUUUjJ 

< uuuou 


UJ 

w 


I3VW10  4lN3I3I3i303 . JLN3W0W-9NlH31Id  13Y  33NV3V8 


13VW13  '1N3I3I333Q0  lN3WQW-9NIH31Id  13V  33NV1V8 


ANGLE  OF  ATTACK.  ALPHA.  DEGREES 

ELEV0N  EFFECTS  DURING  TARE  PITCH  RUNS 


IdVWIO  *1N313I333G0  lN3WGW-9NIH3iId  13V  33NV1V8 


1JVW13  ‘1N3I3I33303  lN3WQW-9NlH3JLld  1JV  33NV3V8 


ANGLE  OF  ATTACK.  ALPHA.  DEGREES 

ELEVON  EFFECTS  DURING  TARE  PITCH  RUNS 


13VW13  ‘1N3I0I33300  lN3WQW-9NlH0iId  13V  30NV1V8 


o 

in 


LU 

O 

< 

a 


ANGLE  OF  ATTACK.  ALPHA.  DEGREES 

FIG.  4 ELEVON  EFFECTS  DURING  TARE  PITCH  RUNS 

C J3MACH  = 2.00 


CD 

<; 


c n 
rx 

5Z 

re 

CD 
f 

CL- 

UJ 

etc 

CD 


QC 

ZD 

CD 

CO 

c_> 

UJ 

u. 


CD 

D> 

UJ 


O 


^r*  x 
u 

• < 

CD  X 

i— i r> 

ll_  m 


NO  '.LN3I3Idd3D0  33«0d-lVWy0N  33NV1V8 


n 

in 


N3  *1N3I3I33303  33«Q3-lVWy0N  33NV1V8 


-.20  -.IS  -.12  -.08  -.04  0 .04  .08 

BALANCE  FORWARD  PITCHING-MOMENT  COEFFICIENT.  CLMFWD 

FIG.  4 ELEVON  EFFECTS  DURING  TARE  PITCH  RUNS 

CC3MACH  = .75  PAGE 


If? 


CD 

< 

CL 


cn 

ZD 

OZ 

zrz 

CD 
I — 

cl 

UJ 

QC 

-c 

H"" 

CD 


DC 

ZD 

CD 

CO 

CD 

UJ 

P- 

uj 

CD 


C 

CO 


LLI  I! 


x 

CD 

• < 
CD  X 


NO 


•1N3I3I33303  33«03-3VW«0N  33NV1V8 


$88888 

-j 


Ui 

rise 


s 

& 


s £ 

> ifi 

s s 

> 

e 


O «r 
a - 


2?  <UHJ<LJ 

6 °cisi0fl! 

^ cn  < < cn  < 
£>  lA  _J  _J  lA  -J 

5S£5SI 

5S<<8< 

t5  ^ »-r^  >- 

& w«w< 
o o^*-u>- 

Icncx^ 

>- 

in 


iy  — rvr*fN«*> 

<§§§88 

H-  UJUIUJU1UI 

< uuuuu 


j 


CD 

LU 

_l 

LU 


CD 


N3  *iN3I3I33303  33«0i-3VW«9N  33NV1V8 


in 

in 


Ui 

CD 

< 

CL 


\n 

CD 


11 


X 

u 

< 

X 

rs 

LJ 


- . 20  -.16  - . 1 2 - .08  - ,04  ^ h'  ° ,'04  ' ^ ' *08  "" 

BALANCE  FORWARD  PITCHING-MOMENT  COEFFICIENT*  CLMFV/D 

FIG.  4 ELEVON  EFFECTS  DURING  TARE  PITCH  RUNS 

CF3.MACH  = .90  PAGE 


CN 


in 


SLl.  ^ 

• • •«— t * • 

~ G>~  ^ ZZ 

k-  (Auit  — — 

< 


UJ 

£ 

UJ 


— <\l  I 


rry 

XSJtft 


< 88888 


-j 


> i _ _ 

uj  • • • 

d C £ 


S 

m 


? 

ft 


§ 


5 


= 2 


</) 

♦ 


5S 

Sl  5 


5 

£ 


I 

< 


or  < 

u — 

<r>  — — 

w <UJUi<Ul 

& °d d°d 


gtn<<<r>< 
ir> 


50<<0< 

gg«g< 

w w?Su§ 


^D(KO 


> 

in 


:CDX5^ 


< 

*“  UJUHjJWUj 

< Douuu 

O wwwww 


< 

0_ 


CO 

ZD 

CC 

DC 

CD 

Q T 

UJ 

on 


CD 


on 

ZD 

CD 


CO 
♦ — 
CD 


CD 


in 

<X> 


UJ  II 


x 

o 

• < 

cd  r 


u_  o 


-.20  -.16  -.12  -.08  -.04  0 .04  ‘ 'J 

BALANCE  F0RWARO  PITCHING-MOMENT  COEFFICIENT.  CLMf-'WD 

FIG.  4 ELEV0N  EFFECTS  DURING  TARE  PITCH  RUNS 

CHJMACH  =1.21  o 


N3  *JLN31 01 33300  30UQ3-“lVWbQN  30NV1V8 


NO  4iN3IOIdd30O  33^0i-1VWy0N  33NV1V8 


Su.  ^ 

m m ■ — » • * 

— zz 

^ Ulu.  u. 

< 

r 

-:\  ©10010000 

rT*  ^^^tAQLOin 
Q<7>^NQt  — 
t*  SSlO— ©OOO 


yi-lfex  >-Nib{ 


*88888 

-J 

& 

i 1 i i i 


> ooooo 

Ixi  * 4 • • • 

-J  to  to 

'jj  — — 


HUBBR 


IBffll 


^simhhhh 

jMWMW— B 


BM—HMiM— —Bl 

biBBmim— BMB 

H^HBBBBBBBBfli 

wmam 


win  w»-*- 

2?5Sfc 


feka:©© 

o 

_ 

cl  wwww*-» 

— t » r » i 
lL  <<«< 

^5  ~~~~~ 

S6ZZZ& 

Z ©OCT©© 
© vOiOiOiOlO 

~ OGO§D 

| sssss 

— fill! 


£ k>f5W©C0 
<<<<< 


OCKXJ^ 


iti  -omNn 

<i§|g§ 

UJUUiUJUi 

< uuuuu 

Cl  iMTWfWWW 


BaamamnuB 

IflBBBBBBBBBBBBBBBBBBl 


x 

o 

• < 

CD  X 

• r> 

Lx-  < 


13  4lN3I3Idd3Q3  33a0d-idll  33NV1V8 


BALANCE  FORWARO  PITCHING-MOMENT  COEFFICIENT.  CLMFWO 

ELEV0N  EFFECTS  DURING  TARE  PITCH  RUNS 


Cm 

CO 


UJ 

C3 

< 

CL 


CD 

QC 

CJ 

CL 


oc 


CD 

oc 

ZD 

CD 

CO 

CJ 

UJ 


CD 


o 


UJ  I! 


1 

u 

• < 

CD  C 
*— « 

!_l_  00 


CO 

CD 


-.20  -.16  -.12  -.08  -.04  0 .04  .08 

BALANCE  FORWARD  PITCHING-MOMENT  COEFFICIENT.  CLMFWD 

FIG.  4 ELEVON  EFFECTS  DURING  TARE  PITCH  RUNS 

COMACH  = .75  PAGE 


5n.  Z 

• * •«_»  * • 
22 

♦—  <7»u.  u.  - 
< 

IpSig? 

~ if  \n --too Mo 

»j_i  — ^ * 

* 

g 

Ld 

U.  UJ 

w u.  u.  u.  a.  a a -j 

imiis 


>>>©</> 
♦ > 

tptrtirt 

&&&©© 

6 *r*,«r 
- 

WWW  V«w# 

— I I I I 


8 SSSgS 

s s>$s?$$ 

k e§o«5oo 


_ w*‘Ps-^r^ts* 

±mm 

^CDCXI^ 

5» 

2 life 

5 yyaaa 


CO 


CM 


00 


CO 


CM 


M 

mm 

m 

■ 

■ 

a 

a 

a 

■ 

q 

Zi 

TTTT 

TTTT” 

TTTT 

' 

TTTT 

TTTT 

TTTT” 

TTTT 

TTTT' 

> » rrri  ■ ; \ 

1 . 

w 

T^r 

ttt-; 
’ w 

: 

! 

t 

! 

1 

_i 

i 

i 

_1 

i 

1 

.. 

'I 

~\ 

1 

i 

! 

J~ 

a 

: 

■ 

■ 

a 

J 

J 

! 

J 

a 

a 

a 

a 

J 

9 

■ 

■ 

■ 

□ 

| 

a 

f 

d 

\ 

\ 

lJ 

i 

LJ 

J 

_J 

j 

... 

i 

j 

1 



I 

J 

r~\ 

— 

J 

n 

n 

— ! 

— ^ 
i 

□ 



J 

J 

_! 

j 

' 

^ i 

_J 

9 

■ 

■ 

j 

J 

i 

■ 

■ 

i 

■ 

■ 

a 

g 

■ 

■ 

% 

if 

il 

B 

4 

9 

■ 

■ 

s 

_! 

■ 

■ 

i 

5 

■ 

a 

a 

H8 

m 

a 

k 

i 

1 

1 

a 

a 

a 

a 

—J 

i 



_] 

■ 

a 

■ 

! 

■ 

■ 

a 

a 

m 

„1 

J 

d 

a 

a 

3 

a 

3 

-j 

L 

i 

a 

a 

a 

a 

■ 

■ 

Si 

a 

a 

a 

i 

■ 

a 

a 

a 

3 

d 

J 

■ 

a 

a 

a 

mm 

j 

I 

i 

□ 

■i 

a 

a 

a 

“1 

J 

9 

□ 

a 

a 

a 

a 

a 

■a 

! I 

j 

a 

a 

a 

a 

j 

i 

"1 

~t 

a 

a 

L 

a 

a 



! ! 



j 

j 

a 

a 

a 

) 

4 

"*T 

-f 

a 

a 

g 

a 

a 

a 

a 



1 

~I,r 

i_J 

-j 

Mtmm\ 

J 

m 

a 

a 

a 

a 



lJ 

_j 

□ 

J 

j 

j 

j 

i 



i 

d 

-4 

g 

m 

a 

a 

a 

a 

a 

g 

a 

□ 

a 

a 

a 

— ! 

a 

m 

a 

g 

a 

a 

a 

a 

a 

J 

■J 

Li 

a 

a 

a 

a 

a 

a 

1 

m 

a 

a 

B 

g 

g 

a 

a 

a 

g 

a 

a 

a 

a 

a 

a 

■ 

a 

j 

a 

i 

a 

a 

1 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

1 

a 

a 

a 

a 

a 

a 

a 

g 

a 

a 

a 

m 

a 

a 

a 

a 

a 

m 

a 

a 

g 

a 

a 

a 

a 

a 

m 

T4 

a 

— 

a 

Lj 

a 

m 

a 

a 

a 

a 

a 

a 

a; 

m 

PI 

L 

□ 

a 

a 

m 

a 

a 

a 

a 

a 

■ 

a 

□ 

□ 

u 

0° 



a 

a 

a 

a 

a 

a 

m 

a 

a 

a 

a 

a 

a 

a 

p 

a 

m 

a 

a: 

g 

a 

a 

-t 

m 

„ 

L 

L 

L 



L 

V* 

m 

a 

p 

a 

a 

a 

a 

m 

a 

a 

a 

r 

m 

a 

a 

a 

a 

a 

a 

a 

il 

m 

a 

a 

a 

a 

a 

a 

a 

a 

g 

a 

■ 

a 

a 

a 

m 

■ 

a 

g 

■ 

B 

a 

a 

5 

a 

■ 

g 

a 

a 

m 

■ 

a 

a 

a 

m 

1 

a 

a 

a 

a 

a 

a 

a 

a 

m 

■ 

a 

g 

a 

fi 

m 

■ 

■ 

a 

P 

a 

a 

a 

a 

m 

■ 

g 

B 

a 

a 

!B 

M 

a 

■ 

a 

a 

a 

a 

L 

a 

L 

■ 

a 

B 

a 

■ 

■ 

m 

a 

■ 

■ 

1 

IB 

a 

a 

a 

a 

a 

■ 

■ 

■ 

a 

■ 

!■ 

fl 

m 

a 

II 

a 

a 

a 

a 

a 

a 

a 

a 

a 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

m 

m 

■ 

a 

a 

a 

a 

a 

a 

IB 

a 

m 

■ 

B 

a 

B 

■ 

■ 

■ 

m 

■ 

8 

■ 

a 

IB 

a 

a 

a 

a 

IB 

a 

I 

s 

■ 

a 

8 

fi 

M 

■ 

1^8! 

m 

m 

■ 

m 

H 

lii  i i 

L 

Ljlijl 

L 

Lxll 

L 

liui- 

m 

a 

!^8i 

;o 

* L 


CO 


UJ 

CO 

c 

CL 


CM 

« 

1 


l 


CO 

I 


00 

I 


D 

u 


uj 


UJ 

o 

o 


2;uj 
Oz 
•o 
i s: 
* 

CD 

Z 

*— i 

00 
•»- 

1 -« 

Q_ 

D 

^ 3T- 

1 o 
ll- 

uj 

73 

ao 


o 

CM 


CO 

ZD 

Qd 

nr 

CD 
h— • 

q : 

UJ 
OL 
< 
1 — 

CD 

5 

ZD 

CD 

CO 

H— 

CD 


O 

CO 


CD 


UJ  11 


^ X 
CJ 

• c 

CD  X 


10  *1N3I0I JJ3D0  33803-1311  33NV1V8 


gu. 

• • • • 
ZZ 

t-  v»  U.  U.  ™- 


zs  5co 

XVNltfl 


$ 88888 

-J  ^ 

8 r’rzrr 


ut  • -•-  • 
ui  !£  £ 


<§§§! 

• 

a 


1 5 


HASPS' 
2 0< <0< 
© inj-jin  _j 

< >>  > 

cg«®< 

0 

1 ig§s{g§ 

<oo<o 

$OL&yl 


a sss-- 
< ssss? 

►—  UJ  UJ  W UJUJ 

< Duuoo 


iPiwssiivin 

iHSBSSSSSflflBSESi 


4 5 


BWHBftW 


riBBHB 


'J*  UJ 

°o  cr> 
' r ^ 

o cm 

Z 3= 

00  X c— 5 

00  •— 

l*«  CL. 
UJ 

o 2? 
cr  ^ 
(\<  •— 

•a  ^ 

1 o -2- 

^ s 

LU 

,-o  ° 

CO  ^ 

-<  £ 
1 m UJ 


x 

o 

• < 

cd  r 


13  *JLN3I3Idd303  30yQd-lin  30NV1V8 


6 “i  • •£  • - jP"] 
— q*-t-  zz  : 1 

H 

mm 

9 

9 

9 

jrrrr 

n 

TTTT 

| i 

jTTTT 

n 

rTTTT 

jTTTTj 

jTTTT 

L 

jTTTT 

n 

n 

jTTTT 

TTTT 

'THr  | *TT  V 

rrr 

TTTT 

m 

(0 

I ^ 

[oo  g 

9 

9 

■ 

■ 

■ 

B 

9 

9 

9 

9 

9 

9 

i 

i i 

; 

o §jg-~i§8S?8 

£ Sm^tDoino 

^ ' 

£ 

U 

U.  UJ 

w u.Lij.aa&  -j 

9 

9. 

9 

■ 

■ 

■ 

B 

9 

9 

9 

9 

9 

! \ 

L 

j 

m 

* : 

9 

i 

9: 

9 

B 

■ 

■ 

B 

9 

9 

9 

ran 

I 

! 

rr 

z 

9 

! 

9 

9 

B 

B 

■ 

9 

9 

an 

m 

n 

2 

9 

9 

9 

9 

■ 

■ 

9 

9 

9 

□ 

; i 

1 

[ 

i 

2 

rS!o  cl 

f 2 
^ 5 

9 

9 

pi 

\J 

fr 

j 

d 

Eserrtg 

3:  88888 

-J  c^r'E^r* 
u • • • • • 

8 ===== 

1 1 t | « 

§§§§§§ 
d C £ 

<§§§!§ 

U 

| 

! 

1 

h 

in 

P 

i 

i 

u 

L 

□ 

L 

: 

; 

l— i 

\g 

* 

! 

| 

i 

! 

L 

LJ 

r 

1 

i 

p 

0 

w 

! 

i 

H 

2 
UJ 
*— * 

O 

i— i 

Ul 

O 

o 

H- 

: — 2 

hj 

02 

j 

0 

w 

j 

r 

! 

L 

i 

1 

J 

^Cj 

i 

! 3 

£ 

hmrn 

i_ 

i 

PA 

V 

d 

i-  .. 

P 

I 

L 

-J 

z 

! 

l < 

i 

l 

Lj 

I — i 

: i 

! 

; 

J 

z 

□ 

p“ 

i 

j 

! 

□ 

: 

[ 

u 

r 

i 

j 

| 

: 

□ 

; 

i 

u 

□ 

j 

r 

1 

i 

"1 

: 

j 

p 

a-— j 

’ ."5  ^ 

. o ^ 
2 _ 

CO  x <-> 

Oo  1 — 

8 

22 

tfttf 

§§ 

♦ 4- 
Kkk 

Hi 

hhh 

<A</)U)kh 

J 

P 

> 

3 

: 

J 

F 

d 

r— 

— 

— 

□ 

Z 

i 

d 

u 

2 

F|^ 

r Iz  CL 
UJ 

o ^ 
>rvicr  r< 

CSI<  »— 

•— * i 

; 

E 

1 

d 

E 

U 

r1 



d 

| 

f\ 

1 

f>5«w 

SSiCs© 

O 

H»  ZZZtttt 

: 

J 

q 

3 

A 

; 

d 

r.-S 

. 1 O z 

^ QC 

UJ  ^ 
c_)  CZj 
CO^ 

CO 
•-J  1— 

, ‘ < CJ) 

m cu 

U- 

Ul. 

UJ 

o o 

CN  2 CD 

: 

A 

£ 

w 

d 

E 

r 

d 

CL  wwwvtw 

a <i<<< 
8 ===== 
W ooSSS 

6 SSRSfl 
1-  SSooS 

Sms 

5 sksssts 

5 mm 

: 

1 

i 

. ..  j 

d 

d 

L 

1 

d 

: 

d 

: 

j 

d 

: 

□ 

~ 

d 

CD 
l > 

UJ 

_J 

UJ  11 

^ X 
CD 

• < 
CD  2 

►— n 
Uu  U. 
w 

E 

i 

d 

LLUu 

-LLLX 

JJU4- 

-11X1 

ajujJ 

mi 

JULIA 

III! 

mi 

1111 

llll 

1 

ini  l 

ALIA 

ALII 

■ 

ini 

in  i 

ii  1 1 

if  1 1 

ini 

1 1 1 c 

.... 

J 

ii  1 1 

11  u 

0 

• 

1 

Ull 

C 

*■ 

mri 

s> 

• 

1 

gcrxxtf 

ft 

w — QO>Nr> 

<§82ig 

►-  QuIUlUJUl 

£ uuouu 

c 

0 ^ 

• 

-1  w> 

r c 

• 

■4  *> 

M C 

• 

H «• 

13 

5 d 

• 

■4 

4 IN 

b c 

• 

3131 

r — » • 

o ^ c 

• m 

33303  33 

5 n 

^ c 

• 

i«03- 

^ s 

3 C 

j 

1311 

m xr  cb  c 

• ■ • • 

lit 

1 33NV1V8 

IS 

CO 


-.20  -.IS  -.12  -.08  -.04  0 ,04  ,( 

BALANCE  FORWARD  PITCHING-MOMENT  COEFFICIENT,  CLMFWD 

ELEVON  EFFECTS  DURING  TARE  PITCH  RUNS 


o 


UJ 

CD 

O. 


O 

o 


\\ 


X 

CJ 

< 

X 


13  *.1X310133300  33803-1311  33NV1V8 


13  *1N3I3I333Q3  33803-1311  33NV1V8 


LU 

CD 


c 

Q. 


x 

u 

• < 

CD  X 


U-  < 


BALANCE  DRAG-FORCE  COEFFICIENT,  CO 

ELEVON  EFFECTS  DURING  TARE  PITCH  RUNS 


"13  ‘iN3I3Idd3Q3  3OM0i-ldn  33NV1V8 


BALANCE  DRAG-FORCE  COEFFICIENT.  CD 

ELEVON  EFFECTS  OURING  TARE  PITCH  RUNS 


n 

c^ 


Ld 

O 

< 

CL 


cn 

ID 

OC 

in 

CD 


CD 


QC 

ID 

CD 

CO 
I — 
CD 


LU  II 


x 

u 

• < 

cd  r 

• r> 

Ul.  CD 


"13  *1N3I3I333G3  33803-1311  33NV1V8 


£83388 


> 0002 

\jJ  « 4 9 t V 

H in  m 


22 

5>«a 


♦ + 

m 

^ >—  ►— 

ZXZR2 

©©CD^-  *— 
>>>©© 
♦ +■ 

tt&ficg)© 

© ■*■**■*• 

P 22222 

CL  wuwww 
1(111 


§ 


8 OOOOQ 

5 SSS3S 
P6SSSS 


— » » I I f 

w totatbioib 
2 ©if>i$3t5 

8 yyygy 


<<<<< 


. QDCXJ^ 


S IPlis 

►-  UiUUJUiUi 

g uuuuu 


m 

a 

9 

m 

a 

a 

a 

9 

a 

9 

TTTT 

TTTT 

'TTTT 

TTTT 

TTTT 

TTTT 

TTTT 

r 

TTTT 

-TTTT 

TTTT 

n » 

TTTT 

TTTT 

i 1 i 

S 

a 

a 

a 

a 

a 

a 

a 

c 

! ; i 

• 

I 

9 

a 

a 

a 

a 

a 

a 

a 

a 

a 

L 

i 

[ 

9 

i 

a 

a 

a 

a 

a 

a 

a 

r~ 

LU 

9 

a 

a 

a 

a 

a 

B 

a 

— 

a 

a 

a 

a 

a 

1 CD 

[CO  < 

| 

■ 

■ 

a 

a 

a 

B 

a 

a 

a 

a 

■ 

■ 

a 

0 Q. 

, 

a 

■ 

■ 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

i = 

a 

a 

■ 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

i = 

in 

: 

_ 

■ 

■ 

a 

a 

a 

a 

a 

□ 

— 

a 

a 

i 

: 

_j 

a 

a 

a 

a 

a 

a 

a 

B 

a 

a 

a 

9 

L 

_j 

a 

a 

a 

a 

a 

a 

a 

a 

B 

a 

B 

a 

a 

CO 

1 

J 

_ 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

i 

a 

a 

a 

j 

L_ 

a 

a 

a 

a 

B 

a 

B 

a 

a 

a 

a 

I 

a 

a 

a 

a 

a 

a 

a 

a 

B 

a 

a 

a 

a 

a 

•z 

to 

o 
*— > » 

Ul 
'*JL 
CO  uj 

a 

a 

K 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

9 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

— 

a 

a 

a 

a 

a 

a 

£ 

a 

a 

a 

a 

a 

a 

c 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

h 

a 

a 

a 

a 

a 

a 

•o  £5 

° E 

U3  ^ 
O _ 

O 

<Nll  ' — 

a 

a 

a 

a 

LI 

a 

a 

a 

a 

a 

a 

• 

a 

a 

a 

a 

a 

a 

a 

£ 

a 

a 

a 

m 

a 

a 

a 

a 

i 

a 

a 

a 

a 

a 

a 

a 

a 

m 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

i 

a 

a 

a 

a 

a 

a 

■ 

■ 

a 

a 

o °- 

a lu 
□ 

UJ  1 — 

t 1 

a 

a 

; 

_ 

a 

a 

K 

i“l 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

n 

a 

a 

a 

a 

a 

a 

a 

B! 

a 

a 

a 

a 

a 

a 

a 

a 

a 

■ 

& 

m 

ft'l 

a 

m 

r 

a 

a 

a 

a 

a 

a 

a 

a 

a 

m 

is 

m 

m 

a 

a 

a 

a 

j 

- *2  tD 
< 2 

< § 
® 3 

~ cn 

a 

a 

a 

a 

a 

a 

a 

a 

iA 

a 

r 

a 

a 

a 

a 

a 

_ 

a 

a 

a 

B 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

B 

a 

a 

a 

a 

a 

a 

a 

□ 

a 

a 

a 

a 

r 

a 

a 

a 

a 

ro 

CD 

uu 

LL. 

Lu 

UJ 

•T  2 

_ ^2!  QO 

a 

a 

a 

a 

a 

a 

a 

a 

i 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

.... 

a 

a 

a 

a 

a 

a 

a 

i 

a 

a 

9 

a 

a 

a 

a 

a 

a 

a 

— H 
: 

a 

a 

a 

B 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

• ir-  W 

1 ^ ‘ 

* 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

UJ 
l 

UJJ. 

iiit 

JJULL 

-u 

L 

L 

Jill 

L 

L, 

! 

a 

m 

5 

a 

m 

□ 

[I 

UJ  II 

CO  * 

• 

•r~*  f 

r c 

m 

-i  «• 

'J  C 

• 

-»  •> 

D C 

• 

-4 

0 C 

• 

D x 

• 

i 

r c 

• 

— , — ? — ~ 

M o c 

• 

m 

r 

• 

— k — 

CO  G 

• 

1 

0 

• 

c 

*■ 

r~ 

D 

• 

-4 

^ X 
CJ 

• < 
cd  r 

• o 

Li.  O 
w 

13  41N3I3I33303  33*03-1311  33NV1V8 


in 

r- 


UJ 
C D 
< 
a 


x 

u 

* < 

cjd  r 

H-H  O 

lx.  UJ 


HO  *iN3I0Idd3Q3  33«G3-ldn  33NV1V8 


BALANCE  ORAG-FORCE  COEFFICIENT.  CO 

ElEVON  EFFECTS  DURING  TARE  PITCH  RUNS 


13  41N3I3I33303  33803-1311  33NV1V8 


CD 


OJ 

CD 

< 

CL 


x 

o 

• < 

CD  X 


LX.  U. 


BALANCE  DRAG-FORCE  COEFFICIENT,  CO 

ELEVON  EFFECTS  DURING  TARE  PITCH  RUNS 


gu. 

• * «l«  * « 

K V'U.  U. 


& 

w 

u 

W tLlllL 

& IaJLUUI 


Bwm 
»■■■■■■■■■■■■■■■■■■■■■■■■§! 
■■■■■■■■■■■■■■■■■■■■■■■■■■I 

■■■■ 

ign 

in 

■saaaasissaMssaMaaSSaKii 

— ■■  ■■«■■■■■■■■■■■■■■■■■ 


5: 88888 

-J  r-  r* 


!§§§§§ 

d 2 ■ 2 


§§§§ 


£2  £ 
^ W w 


ssai^a 

z m<  <<n< 

g in.j -jjn^j 

~ s<<s< 
< _ > > _ > 
§S<<8< 

6 c-fct-f't: 
uAS2i? 
b w<<t0< 

O Ot-t-OK 

5SS53 

IcDC^ 


H-  UlUIUILiiUJ 

g uuuuu 


8888888888! 


I t i 


i *-« 
i 


x 

o 

• < 

CD  X 


13  *JLN3I3Idd3G3  33M0d-ldH  33NV1V8 


BALANCE  ORAG-FORCE  COEFFICIENT.  CO 

ELEV0N  EFFECTS  DURING  TARE  PITCH  RUNS 


BALANCE  ORAG-FORCE  COEFFICIENT,  CD 

ELEV0N  EFFECTS  DURING  TARE  PITCH  RUNS 


i3  •iNaioujBoo  Boaod-iin  33Nviva 


BALANCE  ORAG-FORCE  COEFFICrENT.  CD 

ELEV0N  EFFECTS  DURING  TARE  PITCH  RUNS 


BALANCE  ORAG-F0RCE  COEFFICIENT,  CO 

FIG.  4 ELEV0N  EFFECTS  DURING  TARE  PITCH  RUNS 

CJ3MACH  = 2.00  PAGE 


5>-  *-  ZZ 

*U.  U-  — 


| SRSfigSS? 

U,  «3i^-u>ono 


!£  www6&£< 

&56fe*fcw 


3;  88388 

->  r'l^r-r^r' 

ft==“ 

I 1 1 I t 

i 

■J  tf>  tfl 
U1  — — 


A 


«ni 


—am 


XXX3S 

555»ft 

ssess 

g^>> 

^sfssse 

a.  wwwww 

•t*»  i i i i i 

rt  <<<<< 
^ Soooo 

5 sms 

£ e$o§So 

k OOTcno?© 
r)  ooooo 
© r-p^Nt^r* 

u.  i^totbucb 

Z t£?  Uf  Uj  LOW 

8 BBSS 


CD5<0 


Ltj  -•ww^n 

05  pop-- 
< SrSatt? 

s. 

Cl  wwww^ 


ii! 


isssnsi 


US! 


»■■■■■■■■■■■■■■■■■■■■■■■■■! 

masBBswsM 


x 

u 

• < 

CD  X 

►— • rv 

Ll.  < 


1N3  -1N3I3IJ33Q3  30aDJ-“1VWaGN  3V101 


ANGLE  OF  ATTACK.  ALPHA.  DEGREES 

ELEVON  EFFECTS  DURING  TARE  PITCH  RUNS 


cv 

<x 


LU 

CD 


< 

CL 


GO 

Z2L 

ZD 

etc 

u= 

CD 


LU 

ce 


CD 


QC 

ZD 

CD 

CO 

CD 

LU 

UL 

Cl- 

uj 

o 

z 

CD  • 

> 

UJ 
\ 

LU  I! 


x 

CJ 

• < 

CD  X 

•—*  o 

Lu  m 


1N3  *JLN3I3Idd3Q3  33aDd-3VWaGN  1V101 


cn 

oo 


UJ 

o 

< 

CL 


CO 

Z3 

ct: 

zc 

CD 


UJ 

a: 


CD 


ct: 

zd 

C3 

co 

CD 


LU 


CD 


in 

c^ 


x 

a 

• < 

CD  X 


U 


co 


UJ 

<D 

< 

CL 


x 

u 

• < 

cd  r 


ANGLE  OF  ATTACK.  ALPHA.  OEGREES 

ELEVQN  EFFECTS  OURING  TARE  PITCH  RUNS 


to 

00 


UJ 

0 
< 

01 


x 

C_J 

* < 

CD  X 


UJ 


JLN3  <iN3I3Iid303  33aQd-nVWaDN  1V101 


ANGLE  OF  ATTACK.  ALPHA.  DEGREES 

ELEVON  EFFECTS  DURING  TARE  PITCH  RUNS 


CO 

GO 


LlI 

CO 

< 

CL 


CO 

z: 

ZD 

oc 
z n 

CD 
? — 
9—1 

cu 

LU 

Ctz 

H-* 

CD 


DC 

ZD 

CD 

CO 
) — 
CD 
LU 
U_ 
LU 
LU 

2: 

CD 

> 

LU 


O 

cn 


^ x 

CD 

* < 

CD  X 

»— 1 r-» 
LU  Ll. 


ANGLE  OF  ATTACK.  ALPHA.  OEGREES 

ELEV0N  EFFECTS  OURING  TARE  PITCH  RUNS 


ANGLE  OF  ATTACK,  ALPHA,  OEGROi 

ELEVON  EFFECTS  DURING  TARE  PITCH  RUNS 


ANGLE  OF  ATTACK.  ALPHA.  DEGREES 

ELEVON  EFFECTS  DURING  TARE  PITCH  RUNS 


1N3  *1N3I3I JJ3Q0  33a0d-lVWy0N  IViOl 


QAU1W3  *lN3I3Idd303  1N3W0W  9NIH31Id  1V101  QaVMdOd 


ANGLE  OF  ATTACK.  ALPHA.  DEGREES 

ELEV0N  EFFECTS  DURING  TARE  PITCH  RUNS 


C\ 

UJ 

CD 

C 

o. 


CD 


OC 

ZD 

CD 

CO 

CD 

UJ 


UJ  II 


i 

o 

• < 


cd  r 

t— I /— » 

ll.  m 


QMdlWD  *1N3I3I333Q0  1N3W0W  ONIHDild  "1V1QJ.  QdVMdQd 


0AJ1W0  *iN3I0Iid3Q3  1N3W0W  9NlH01Id  IViOl  OdVMdQd 

w 


ANGLE  OF  ATTACK.  ALPHA.  OEGREES 

ELEV0N  EFFECTS  DURING  TARE  PITCH  RUNS 


OflJJLWD  4lN3I0Idd3Q0  1N3W0W  9NlH01Id  “IV101  QdVMdQd 


w 

CO 


UJ 

iD 

c 

CL 


W 


QMdiW3  *!N3I3Idd3G3  1N3W0W  9NIH31Id  3V101  QdVMdOd 


ANGLE  OF  ATTACK,  ALPHA,  OEGRf 

ELEV0N  EFFECTS  OURING  TARE  PITCH  RUNS 


< £i£?i 

O wwww^. 


O) 


UJ 

CD 

< 

a 


x 

CJ 

• < 

CD  X 


CD 


OMdiWD  *1N3I3I333Q3  1N3WQW  9NIH3iId  3VJLQ1  QaVMdOJ 


ANGLE  OF  ATTACK.  ALPHA.  DEGREES 

ELEVON  EFFECTS  DURING  TARE  PITCH  RUNS 


CO 

CO 


LU 

CD 

< 

CL 


^r4  x 
u 

• < 

CD  X 


LL.  X 


ANGLE  OF  ATTACK.  ALPHA.  DEGRE 

ELEV0N  EFFECTS  DURING  TARE  PITCH  RUNS 


K-  UJUJUJUJUJ 

< 0OOOO 

□ WW^WW 


0MJ1W3  ‘1N3I3I333Q3  1N3WOW  9NIH3iId  IViDl  QaVMdOd 


cn 

<n 


ANGLE  OF  ATTACK.  ALPHA.  DEGREES 

FIG.  4 ELEVON  EFFECTS  DURING  TARE  PITCH  RUNS 

C ID MACH  = 1.50  PAGE 


0M31W3  ‘1N3I3IJJ3Q3  1N3W0W  9NIH31Id  1V101  daVMdQd 


ANGLE  OF  ATTACK.  ALPHA.  DEGREES 

FIG.  4 ELEV0N  EFFECTS  DURING  TARE  PITCH  RUNS 

CJDMACH  = 2.00  PAGE  100 


— nwtND 


UJLiJUJUJ  UJ 

< opooo 

U wwwww 


1JVJLW3  #lN3I3I3d3Q3  1N3WGW  9NIH31Id  HViOi  iJV 


o 


UJ 

CD 

< 

Q_ 


x 

u 

• < 

CD  X 


U-  < 


ANGLE  OF  ATTACK.  ALPHA.  DEGREES 

ELEVON  EFFECTS  DURING  TARE  PITCH  RUNS 


1JV1W3  ‘1N3I3I33303  1N3WDW  9NIH01Id  "IVJL01  J.JV 


cv 

o 


w 

CD 

< 

CL 


x 

u 

• < 

CD  X 


CD 


ANGLE  OF  ATTACK.  ALPHA.  DEGREE 

ELEV0N  EFFECTS  OURING  TARE  PITCH  RUNS 


ANGLE  OF  ATTACK.  ALPHA,  DEGREES 

FIG.  4 ELEV0N  EFFECTS  DURING  TARE  PITCH  RUNS 

CC3MACH  = .75  PAGE  103 


in 

o 


IdVIWD  -!N3I3Idd30O  1N3W0W  9NIH31Id  1V101  IdV 


UJ 

iD 

< 

0. 


i 

u 

• < 

CD  71 


UJ 


ANGLE  OF  ATTACK.  ALPHA.  OEGREES 

ELEV0N  EFFECTS  DURING  TARE  PITCH  RUNS 


ANGLE  OF  ATTACK.  ALPHA.  OEGREES 

ELEVON  EFFECTS  DURING  TARE  PITCH  RUNS 


ANGLE  OF  ATTACK,  ALPHA,  DEGREES 

ELEV0N  EFFECTS  DURING  TARE  PITCH  RUNS 


ANGLE  OF  ATTACK.  ALPHA.  OEGREES 

ELEV0N  EFFECTS  OURING  TARE  PITCH  RUNS 


-UV1W3  -JLN3I3Idd30D  JLN3WQW  9NIH31Id  IViOi  IdV 


ANGLE  OF  ATTACK.  ALPHA,  DEGREES 

FIG.  4 ELEV0N  EFFECTS  CURING  TARE  PITCH  RUNS 

CJDMACH  = 2.00 


-.20  -.IS  -.12  -.08  -.04  0 .04  .08 

FORWARD  TOTAL  PITCHING  MOMENT  COEFFICIENT.  CMTFWO 

ELEV0N  EFFECTS  DURING  TARE  PITCH  RUNS 


1N3  ‘1N3I3I 33303  33&03-"lVWyON  IVlOi 


n 


UJ 

o 

< 


-.20  ~.1G  -.12  -.08  -.04  0 .04  .08 

FORWARD  TOTAL  PITCHING  MOMENT  COEFFICIENT,  CMTFWO 

FIG.  4 ELEVON  EFFECTS  DURING  TARE  PITCH  RUNS 

(C)MACH  = .75  F 


5U.  z 

— Q-  22 

►—  WU.U.  — — 


Slop  l 

— . tJ  ^~tooMo  J: 

Uj  ( 

S 
HI 

U 


rn 

t — i — j- 


% 88888 

r^r-r^r^r' 


d £ £ 


<0  </)</)»-  i- 

???££ 
i2i?!PSS 
5 ■*•>«■■*•  > 
F SSSIPff 

a,  wwwww 

1 35S5S 

Bggggg 

z ffxnocxn 
O intmmmn 

»j  SSSoo 

SffSB 

£ M88 

° kkkkk 

<<<<< 


CDC^ 


8 oB8~ 


< actactoc 

H-  UJLlJUJLiJLjJ 

SOOOO0 

wwwww 


issSssSSfl 

mg 


pm 

■min 


Sail 


mu 


■—ml 

BHlMmmmi 


H CO 

t^o 

Ji  3= 
=;  ll 


4 u 

-5-0  * 

3 .h- 


* Ll 

t°W 

1 5 

"I  H- 

CO 

Oj  Z: 

•o 

i ^ Cd 
CO  CH 

2 CO 

00  X ^ 
0£j  CL 
■ )— 

I _ LU 


(N|2  CD 

i ct: 
o ^ 


nmnmmaav 

■bunmn 

mm 


a.  a 
$ co 

CO  rv  — 
-O  CJ 
•ll  UJ 


I — 


x 

o 

• < 

CD  X 


L-L_  q 


H3VWC3D 


CD 

UJ 

CD 

CL 


CO 

ZD 

QZ 

zxz 

C D 


UJ 

QZ 


CD 

QZ 

ZD 

CD 

CO 

CD 


CD 

D> 

UJ 


x 

u 

• < 

CD  X 

*— 1 r-\ 

Li-  X 


1N3  ‘iN3IDI333G3  33yGd-3VWHDN  IViOi 


i 

KJ 


1N3  4lN3I3Idi3Q0  33aQ3-3VWbQN  1V101 


-.20  -.16  -.12  -.08  -.04  0 .04  .08  ,12 

FORWARD  TOTAL  PITCHING  MOMENT  COEFFICIENT.  CMTFWD 

FIG.  4 ELEVON  EFFECTS  DURING  TARE  PITCH  RUNS 

C13MACH  = 1.50  PAGE  Ug 


-.20  -.16  -.12  -.08  -.04  0 ,04  .08  .12 

FORWARD  TOTAL  PITCHING  MOMENT  COEFFICIENT.  CMTFWD 

FIG.  4 ELEVGN  EFFECTS  DURING  TARE  PITCH  RUNS 

CJ3MACH  = 2.00  PAGE  120 


• • • • 

' z z 

Ll  Ll  — — 


-sr^  zz 


__  r>j?oinooQ 

5 qoihNQr'- 
Sin— tooho 


* • 

— <N  I 


W 


0. 

< 

J 


& 


88888 


I I l l I 


§ 


\a 


22 
V-  H- 

tfN/> 


522 

h—  b~ 

iPiA  */>♦—#— 

5§§as 

S-22^ 

6 

- 

— TVTVY 

8~= 
y ooooS 
z ffxnmcnm 

C iTKruotniii 
- <<<<< 
h-  ooooo 

| 88888 

£5  r~  c*  r~  > 

<<<<< 


?cc cxyi 
> 
in 

uj  — f*icn(Nrn 

< §§§ig 

*-  LJUJUJUJbJ 
g O00OO 


t f I I •— 

I 


no  ‘iN3ioidd303  3oaod-nn  nvioi 


(N 


-.20  -.16  -.12  -.08  -.04  0 ,04  .08 

FORWARD  TOTAL  PITCHING  MOMENT  COEFFICIENT.  CMTFW0 

FIG.  4 ELEVON  EFFECTS  DURING  TARE  PITCH  RUNS 

CADMACH  = .60  PAGE 


§: 

H-  ^>Ll  U. 


— q»-h-  zz 

>-  Vlli 


* r> 


ui  — IN  t 

y 

£ 


UJ 

u. 


£ 


|SS? 

3 ===== 

I I I I < 

> §§§§§ 
d £ £ 

<§§§§§ 

go 

«n</> 
r r 

32 

T ♦ 

H-  H- 

ii 

I-  »- 

</>(/>  KK 

SS  ** 

QD  CD  »-  f- 
>>  </></> 

SP2  SS 
S <C**  >> 

K Z2  ££ 
a ww  w^. 
rr  1 { if 

s~  ~ 

W <<uj<< 
Q OQ^jDO 

5 0<P<<J7OT 
min  _no/> 
r < < — < < 

^ oo<oo 

5 88*88 

S'r^fe'r'r 

(4  (biozicio 
2 23<to3 

w &?*&&?£ 
<<o<< 

icDCx^ 

OT 


r><NC*> 


__.§g 

k-  yyuHJiif 
< 00003 


-.20  -.16  -.12  -.08  -.04  0 .04  C 

FORWARD  TOTAL  PITCHING  MOMENT  COEFFICIENT,  CMTFWD 

FIG.  4 ELEVON  EFFECTS  DURING  TARE  PITCH  RUNS 

CB3MACH  = .70 


D 

<N 


OT  (N  D 

§8855 

cE  ot  aft 
Ul  LlJ  oj  u uj 

< ooooo 


UJ 

CD 

< 

CL 


CD 

ZD 

ct: 

DC 

CD 


CU 

UJ 

-c 


CD 


Ol 

ZD 

CD 

CO 


CD 


UJ 

ID 

Z C^ 

CD  • 


^ X 

u 

• < 

CD  X 

» — i r> 

Lu  O 


no  ‘iN3I0Idd3Q3  SOHOd-ldll  1V101 


-.20  -.16  -.12  -.08  -.04  0 .04  ,03  ,12 

FORWARD  TOTAL  PITCHING  MOMENT  COEFFICIENT.  CMTFWD 

FIG.  4 ELEVON  EFFECTS  DURING  TARE  PITCH  RUNS 

CD3MACH  = .80  PAGE  124 


113  *lN3I0Idd3Q0  30aQd-ldn  1V101 


-.20  -.IS  -.12  -.08  -.04  0 .04  .08  .12 

FORWARD  TOTAL  PITCHING  MOMENT  COEFFICIENT,  CMTFWD 

FIG.  4 ELEVGN  EFFECTS  DURING  TARE  PITCH  RUNS 

CEDMACH  = .85  PAGE  125 


113  ‘1N3I3I333Q3  33a03-ldll  1V101 


-.20  -.16  -.12  -.08  - .04  0 .04  .08  .12 

FORWARD  TOTAL  PITCHING  MOMENT  COEFFICIENT.  CMTFWO 

FIG.  4 ELEV0N  EFFECTS  DURING  TARE  PITCH  RUNS 

CFDMACH  = .90  PAGE  1 2G 


►“  LV  UJ  LjJ  LJ  UJ 

< (50000 

c 


113  ‘1N3I3I33303  33803-1311  1V101 


-.20  -.16  -.12  -.08  -.04  0 .04  .08  .12 

FORWARD  TOTAL  PITCHING  MOMENT  COEFFICIENT.  CMTFWO 

FIG.  4 ELEV0N  EFFECTS  DURING  TARE  PITCH  RUNS 

CGDMACH  = .95  PAGE  127 


00 

CN 


~ Qt-»-  22 

I-  VJU.U.  -- 

x 

K <*>000000 

mmM 

■tj  — n » 


■HBMBBWMa 

anBnmn 

II  Mi 

■■■■■■■—■—■■■■Ml 

An  nngjnJQ 

Ihmm 

■MU  ^ 

MM! 


W U_  U.  U fl,  (L  CL  _J 
(A-jSx  >•  iSitf) 


* 88888 
& ===== 


> ooooo 

UJ  • • « p • 

d £ 2 


</></>►—  *“ 

£~.£s?fi? 
ffiODCDi—  »- 
>>  >tfu/) 

Si?!?©® 

6 ^ 

— (Nfs*(Sinin 

^ ZZZJtt 

— i * \ \ » 

ac  <<<<< 

a ===== 

8 ooooo 

§ sssss 

— <<<<< 
K OOOOO 

1 88888 

<3  r-r^r-r-r^ 

— i » i i i 


u wvw 

<<<<< 


’CDCx^ 


ui  — OOMNO 

?i§i§i 

►—  'i^  UJ  LlJ  <jJ 

< OOOOO 

O W w u ww 


3 ^ 

3 U. 

?v  Q LL 
3 LU 
Q 
o 


Sw  <£ 

•6  ^ 

r ^ Cfc: 

£ 5 

CD  x 1 — * 
Oo  CL. 

m t 


■HAS 


I— « l-JLJ 

0-  ^ 


Cm|5  CJD 


f etc 

S 3 

-I  g 

o L-J 
#u_  LU 
» u_ 


x 

<j 

• < 

CD  X 

i i r> 

U_  X 


m 


CD 

CM 


< §§§gf 

»—  UJUJ  WUJUJ 

< O00OO 
O 


LU 

CD 

< 

cl 


c n 

2: 

ZD 

QZ 

3Z 

CD 

ST 

UJ 

oz 

-*c 

CD 

ck: 

ZD 

CD 

CO 

CD 


UJ 

CD 

> 

LU 


O 

in 


x 

u 

• < 

CD  X 


no  4iN3ioidJ30o  3oaod-idn  ivioi 


113  #iN3I3Idd3Q0  33y0d-ldll  1V101 


i 

u 

• < 

CD  21 


Lu 


§d-Vf 

vju.  u. 


Z Z 


2 

if 


uj 

L- 

£ Ll  Ll  Ll. 


wuiw&S'fe  < 

»5S5ifi« 


S 88888 

j r*  r*  r*  r* 

6==™ 

t i i i i 

§§§§§§ 

uj  • * * • • 

d £ 2 

8 

SS 

in  in 


*—h~h- 

v>t/>cn»- »- 

00  CD  CD  ►-  >- 
>>></!  CA 

£5 

S 

— (N  fNi  f\  i/1  LO 
h-  ZZZ&lr 
CL 

— (fill 

rr  < < < < < 
8==™ 
8 ODDOO 

z cncnocno 

O ulOOJljl 

— <<<<< 
*-  ODDOO 

f SS888 

i 5 > h-  r-  r-  n 


GO  UJ  Cj0  (0  CO 
CD  CO  iD  CD  00 


£ 


?CDCxj4 

> 

O 

UJ  ^-D5}f\f0 

88000 

< ir  ft  0:  Or  Q: 

*-  LdLd  LJUILJ 

< C3 oooc5 
O 


113  ‘1N3I3I33303  33803-1311  1V101 


m 


TOTAL  DRAG  FORCE  COEFFICIENT,  COT 

FIG.  4 ELEV0N  EFFECTS  DURING  TARE  PITCH  RUNS 

C AD  MACH  = .60  pAGE 


I 


< 

< 

O 


LID  fllN3I3I333G3  33a0d-ldn  IViOi 


TOTAL  DRAG  FORCE  COEFFICIENT.  COT 

FIG.  4 ELEVON  EFFECTS  DURING  TARE  PITCH  RUNS 

(B3MACH  = .70  PAGF  132 


>-  UJWLlJUJLjJ 

< OOOOO 
O 


113  *lN3I3Idd3Q3  33a0d-ldll  1V101 


TOTAL  DRAG  FORCE  COEFFICIENT,  CDT 

FIG.  4 ELEV0N  EFFECTS  DURING  TARE  PITCH  RUNS 

CGDMACH  = .95  PAGE  137 


CO 

CO 


*-  UJ  UJ  u?  u u 

< ooOoCS 

Q WWWWW 


UJ 

jr 

CL 


x 

cj 

< 

*-> 

X 


110  ‘1N3I0I JJ303  30y0d-ldll  1V101 


TOTAL  DRAG  FORCE  COEFFICIENT.  COT 

ELEVON  EFFECTS  DURING  TARE  PITCH  RUNS 


$ 


— C)  r-.  in 

§oo  — 

UJ  LJ  Ld  UJ  Ld 

5 o to  o a 


TOTAL  DRAG  FORCE  COEFFICIENT,  COT 

FIG,  4 ELEV0N  EFFECTS  OURING  TARE  PITCH  RUNS 

CI5MACH  = 1.50  DAGE  139 


TOTAL  DRAG  FORCE  COEFFICIENT,  COT 

FIG.  4 ELEVGN  EFFECTS  DURING  TARE  PITCH  RUNS 

CJ3MACH  = 2.00  PAGE  HO 


rr  St:tZ  22 


' ’2(s’  ‘ r * 

'i 

¥ 

uJ 


£ 88888 

-i  r-r-'^r'^ 

&==™ 


6 88Q 


> GOOOO 

uj  - ■ * * • 

~>  in  m 


< 

fS 


?s 

H- 

oo 


zza 

h-  >~  t- 
00  00  © h-  h- 

> > >t/>0> 

IP  i?  IPS® 
5 ^-^>;> 

— <\i  r<j  r\  [/>  in 

V £££wfe 

~ j t i i i 

x <<<<< 

a<<< < < 

ooooo 

z.  cn©o©© 
o 00000 
— • < < < < < 
f-  OOODO 
< 

CH  ©OCT)©© 
3 OOOOO 
o r-  > r-  r- 


— i i 


i i 


U.  tOOOtOU) 
2 OOOtOO 

8 &?g£fe?y 
< < < < < 


ICLKXJ^ 


^ •—  m cn  <n  m 
< 

h-  IxJ  lJ  UJ  Li  J UJ 

< OOOOO 


I ! 


dQD  '1N3I3I 33303  33803  9V80  A0Q83803  3VAG1 


Ll! 

o 

< 

0_ 


x 

u 

• < 

CD  X 

p> — i r~i 

U-  < 

UJ 


ANGLE  OF  ATTACK.  ALPHA.  OEGREES 

ELEV0N  EFFECTS  DURING  TARE  PITCH  RUNS 


(N 


UJ 

CD 

< 

CL 


CO 

XD 

cn 

m 

CD 

al 

UJ 

oc 


UJ 

o 


UJ 

j 

UJ  II 


^ X 
LJ 

• < 

CD  X 


CD 


303 


1N3I3I J33Q3  33U03  9ViJQ  AQQ83&0d  1V101 


303  ‘1N3I3IJ3303  338QJ  QViJO  A0083«03  1V101 


ANGLE  OF  ATTACK.  ALPHA.  OEGREES 

ELEVON  EFFECTS  DURING  TARE  PITCH  RUNS 


UJ 

t? 

CL 


CO 

2: 

zd 

Ctz 

I JZ 
CD 
f — 
► — » 
Ol. 

uj 

etc 


CD 

;z: 

K~f 

oz 

ZD 

CD 

CO 

CD 

UJ 


UJ 

o 

^ CD 
CD  • 


^ X 
CD 

• < 

cd  r 


U_  o 


in 

TT 


S 

f—  </>Ll  Ll  — 


— O'-  ^ zz 

H-  V>L 


ft  r>inoiAOQO 

Q<nr'NQt:  — 
£ Sin-UjOlno 

ui  — 1 

y 

UI 

U.  |_J 

it*  uiiiiUiJ 
**  wujLja: 55< 

<A  j&xvNjotf 


2:  88888 

-j  r-r-r^r't^ 

& 


d 2 £ 


§§§i 


11! 


2 

(A 

i S 


? 

IP 


(A 

+ 

5 

IP 


— CH 
¥-  Z 
a wr 

— I I 

oc  < < 

y=  = 

W < UJUJ  <UJ 

gcn«q>< 

*-  c§<<6< 
< > > > 
Kg<<g< 

IJ  fv  t-  f>.  H- 

o <<w  < 
° ^<5^ 

<00<D 


'CDCxj^ 


m 


tf 


< !§£££ 

*-  UltJLUWUf 

g 3o3i5o 


I l 


JQ3  rtIN3I3I  33303  33&03  9VaQ  A0Q83£jQ3  iViOl 


UJ 

iD 

< 

CL 


i 

o 

• < 

cn  z 


UJ 


ANGLE  OF  ATTACK.  ALPHA.  DEGREES 

ELEVON  EFFECTS  DURING  TARE  PITCH  RUNS 


JQD  *1N3I 01 33303  33H03  9VaQ  AC]083aO3  1V1Q1 


r^ 

'f* 


i 


5 


§§ggg 

bjWtJLiJUJ 

(50OOG 


UJ 

CD 

< 

0- 


x 

u 

• < 
CD  2: 


CD 


303  ‘1N3I3I33303  33803  9V80  AQQ838D3  3VJLQ1 


ANGLE  OF  ATTACK.  ALPHA.  DEGREES 

ELEV0N  EFFECTS  DURING  TARE  PITCH  RUNS 


J03  *lN3I3IdJ3Q3  33HQd  9V8Q  A008380J  1V101 


ANGLE  OF  ATTACK.  ALPHA.  DEGREES 

ELEV0N  EFFECTS  DURING  TARE  PITCH  RUNS 


LLt.tU.MXUj|u,U. 


CO 

ID 

CtZ 

m 

CD 


LU 

QC 


CD 

etc 

ID 

CD 

CO 

CD 

LjJ 

U- 

Ls_ 

uu 

CD 

> 

UU 


CD 


o 

in 


LU 

CD 

< 

CL 


O 

O 

m 

Cm 


u 


X 

CJ 

< 

2: 

*D 


W'' 


303  ‘J.N3I31 333Q3  33803  9V8Q  AO083803  1V101 


ANGLE  OF  ATTACK.  ALPHA.  DEGREES 

ELEV0N  EFFECTS  DURING  TARE  PITCH  RUNS 


< liiie 

UJUJUJUJUJ 

S0OQO0 

wuwtww 


JV3  '1N3I0I333Q0  30*Dd-"lVIXV  AQ083y0d  1V101 


in 


LU 

CD 

< 

CL 


CO 

zd 

QL 

in 

CD 


CL- 

UJ 


DC 


CD 


QL 

ZD 

CD 

cn 

CJ 


UJ 

u_ 


LJ 

o 

z: 

CD  • 


UJ  II 


^ X 
CJ 

• < 

CD  X 

■ i r> 
UL  QD 


ANGLE  OF  ATTACK.  ALPHA.  DEGREES 

ELEV0N  EFFECTS  DURING  TARE  PITCH  RUNS 


dV0  *JLN3I3Idd303  33«0d-'lVIXV  AG083aOd  “IVJ.01 


ANGLE  OF  ATTACK,  ALPHA.  DEGREES 

FIG.  4 EL.EVON  EFFECTS  DURING  TARE  PITCH  RUNS 

CD3MACH  = .80  ' P/.GE  154 


< ggggg 

*-  LdlJLilU,"aJ 

g ooooo 

3V3  ‘1N3I3I J3303  33U0J-*1VIXV  Aa083U0d  1V101 


ANGLE  OF  ATTACK*  ALPHA,  DEGREES 

FIG.  4 ELEV0N  EFFECTS  DURING  TARE  PITCH  RUNS 

CE3MACH  = .85  PAGE  155 


CD 

m 


iu 
C D 
< 
CL 


CO 

ZD 

QL 

IT 

CD 


LlJ 


CD 

S 

ZD 

CD 

CO 
1 — 
CD 
LlJ 


UJ 


CD 


O 

cn 


i 

u 

• < 

CD  51 

Ll~  u. 


00 

If) 


LU 

CD 

< 

cl 


co 

ZD 

cc 

I c 

CD 

H 1 

CL 

LU 

cl 


CD 

DC 

ZD 

CD 

CO 
> — 
CD 
LU 
Ll» 
Ll_ 
LU 


CM 


O * 

»"  t 

LU 
I 

LU  n 


x 

u 

• < 

CD  X 

> ■ < n 

LL  X 


JV3  41N3I3I33303  338Q3-1VIXV  AGQ83a03  HVlDi 


ANGLE  OF  ATTACK.  ALPHA.  OEGREES 

ELEV0N  EFFECTS  DURING  TARE  PITCH  RUNS 


u z 


rSKt  zz 


nmm 

£.  cotn—tootao 


5 88888 

J r*  r-  t-*  p- 


S3 

iffui 


+ * 
m 

5§5&i5i 
CSC;  * 

f'ssscc 

Q,  WW  WWW 
-•1111) 


c5§ 


8 SSSSS 

gff><no<n(D 

mint main 

5 6S6S3 


_i  r*r*r*Fr* 

°ccccc 


!CDCx0 


— DjPjND 


___gg 

UJUIUJbJLJ 

O000O 


i 


JV3  ‘1N3I3I JJ303  33803-1VIXV  AQ08380d  "IViQl 


ANGLE  GF  ATTACK.  ALPHA.  DEGREES 

FIG.  4 ELEV0N  EFFECTS  DURING  TARE  PITCH  RUNS 

CJJMACH  = 2.00  PAGE  160 


CO 


SVG 


1N3I3I J330D  SGyOJ-lVlXV  3SVS  Aaoa-33QOU! 


ANGLE  OF  ATTACK,  ALPHA,  (DEGREES 

FIG.  4 ELEVON  EFFECTS  DURING  TARE  PITCH  RUNS 

CADMACH  = .60  PAGE 


8V3  ‘1N3I3I33303  33«0J-1VIXV  3SV8  Aa08-33Q0W 


ANGLE  OF  ATTACK.  ALPHA.  DEGREES 

FIG.  4 ELEVON  EFFECTS  DURING  TARE  PITCH  RUNS 

CC3MACH  = .75  PAGE  163 


b-  UJUIUJUJUJ 

g OOOUO 

0V3  iiN3I3IdJ303  3380d-"lVIXV  3SV8  AQQ8-13Q0W 


CD 


LU 


Cl 


x 

u 

° < 
CD  X 


U-  O 


ANGLE  OF  ATTACK.  ALPHA,  DEGREE 

ELEV0N  EFFECTS  DURING  TARE  PITCH  RUNS 


I 


ANGLE  OF  ATTACK,  ALPHA.  DEGREES 

FIG.  4 ELEVGN  EFFECTS  DURING  TARE  PITCH  RUNS 

CEOMACH  = .85  PAGE  165 


to 

co 


LU 

ID 

< 


x 


u 

■ < 

CD  X 


U_  Ll 


8V3  4 JLN3I3I333Q3  33y03-lVIXV  3SV8  Aa08-13Q0W 


ANGLE  OF  ATTACK.  ALPHA,  DEGREE 

ELEV0N  EFFECTS  DURING  TARE  PITCH  RUNS 


CO 


w 


UJ 

CD 

c 

a 


8V3  #JLN3I31 33303  33yQ3-~IVIXV  3SVS  A008-1300W 


ANGLE  OF  ATTACK,  ALPHA,  OEGREES 

ELEV0N  EFFECTS  DURING  TARE  PITCH  RUNS 


CO 

CO 

U! 

fS. 

Cl 


^ X 
u 

• < 

CD  X 


Uu  X 


ANGLE  OF  ATTACK.  ALPHA.  DEGREES 

ELEVON  EFFECTS  DURING  TARE  PITCH  RUNS 


ANGLE  OF  ATTACK.  ALPHA.  DEGREES 

ELEVON  EFFECTS  DURING  TARE  PITCH  RUNS 


ANGLE  OF  ATTACK.  ALPHA.  DEGREES 

FIG.  4 ELEVON  EFFECTS  DURING  TARE  PITCH  RUNS 

CJDMACH  = 2.00  PAGE  170 


AVO  4lN3I0I3d3Q3  33a0d-"IVlXV  3SV8  “IIV1  “lV3Iia3A 


ANGLE  OF  ATTACK.  ALPHA.  DEGREES 

FIG.  4 ELEVGN  EFFECTS  DURING  TARE  PITCH  RUNS 

CA3MACH  = .60  PAGE 


<N 

EN 


LfJ 

CD 

< 

CL 


cn 

ZD 

rv^ 

m 

CD 

i — i 

CL  , 

UU 

CL 

-c 

CD 

i — i 

CL 

zz> 

CD 

CO 
! — 
CD 
LU 
Ll_ 
Ul. 
LU 

CD 

> 

LU 


O 


x 

C3 

• < 

CD  X 

*— l o 

ll.  m 


AV3  ‘1N3I3IJ33Q0  33a03-“lV!XV  3SV8  HV1  1V3Iia3A 


ANGLE  OF  ATTACK.  ALPHA.  OEGREES 

ELEV0N  EFFECTS  DURING  TARE  PITCH  RUNS 


5 . .2  . . 

rant 


2 Q ff)  r*  Cn  o r; 

Z tStn—iaoho 


~<N  I 


UJ 

'i 
jg 

w u.  u.  u.  jl  a a j 
ff)  jffix>rsvi 


i 88888 

-J 

IL  • • • • • 

8 ===== 

l I I I I 

!§§§§§ 

UJ  • * • * • 

d £ £ 

i: 

2S 

hh 

</j«n 


£55 


<ocn  tot—  h- 

©oaj^t- 
>>>(/>  t/> 
+ ♦ 

^ fcfi :&©© 

5 <,<,»>> 

a.  www»*jw 


a iiiii 


8 

8 ooooS 


^ ©trjojcncn 


_ vn  tntn  in 


5 88888 

i 88888 
8 WM 


t 


CDCx^I 


WWWi^W 

ODOjCDQD0 


O wwuow 


ANGLE  OF  ATTACK.  ALPHA,  DEGREE 

FIG.  4 ELEVON  EFFECTS  DURING  TARE  PITCH  RUNS 

C03MACH  = .80 


ANGLE  OF  ATTACK.  ALPHA.  DEGREES 

ELEV0N  EFFECTS  DURING  TARE  PITCH  RUNS 


C2 

l> 


i ssssss 


AV3  'IN3I3I333Q3  33«0d-3VIXV  3SV8  1IV1  HV3Ii«3A 


x 

CJ 

• < 

CD  X 


u_  U. 


r^ 

c^ 


UJ 

CD 

< 

CL 


CO 

zd 

Ctl 

33 

CD 

q : 

LxJ 

CtL 

-C 

H— 

CD 

ai 

3D 

CD 

CO 

J— 

CD 


in 


CD 


^ X 

u 

* < 

cd  r 
►— « 

U-  CD 


AV3  ‘1N3I3I dd303  33«0d-3VlXV  3SV8  1IV1  1V3I1«3A 


*-  UJUJUiUHU 

< (SSSB 

□ wsjwww 


AV3  4lN3I3IdJ3Q3  33a0d-1VIXV  3SV8  HV1  3V3Iid3A 


ANGLE  OF  ATTACK.  ALPHA.  DEGREES 

ELEVON  EFFECTS  DURING  TARE  PITCH  RUNS 


<n 


Ld 

CD 

< 

CL 


x 

o 

* < 
CD  X 


AV3  ‘!N3I3Idd3Q3  33H0J-1VIXV  3SV8  3IVI  3V3Iia3A 


ANGLE  OF  ATTACK.  ALPHA.  DEGREES 

ELEV0N  EFFECTS  DURING  TARE  PITCH  RUNS 


o • 

6 rjinotnQQQ 

rr  £ ^ ~ oft  a 

£ 8SL&8S5 

LU  — ^ t 

V 

£ 

UJ 

Ll  uj 

W U.  U.  U Q.  Q.  fl.  j 
« ujujuia  £ 2 < 

&5fe£y 

^ 88888 
L • * • • « 

a==™ 

ii  i i i 

!§§§§§ 
d £ £ 

! 

l T 

m 

■ 

m 

STTT 

jTTTT 

jTTTT 

TTTTTj  rm 

L . 

TTTTT 

-rm 

TTTT 

•hit 

TTTT 

jTTn 

jTrn  j t i 

ii  |»ni 

TTTT 

■jTTTT 

a 

a 

a 

Tnr 

! 3 rv  n 

§_ 

! i 

■ 

a 

a 

a 

a 

IB 

a 

BI 

a 

n 

a 

| 

3 zr 

3 CO 

t 

E — 

! ! 

L 

! 

L 

i 

i 

IB 

BI 

i 

r 

i 

i 

i 

i 

i 

i 

£- 

i 

i 

a 

a 

i 

i 

■ 

■ 

■ 

IB 

IB 

■ 

BI 

IB 

IB 

■ 

fl 

■ 

■ 

20 

AGE 

E 

c 

L 

! 

a 

i 

■ 

■ 

L 

L 

Ifl 

■ 

■ 

IB 

■ 

■ 

■ 

■ 

8 

■ 

b 

!flfl 

a 

IB 

■ 

■ 

B 

■ 

■ 

■ 

■ 

Ifl 

r 

I 

IB 

■ 

9 

L 

i 

i 

| Ql 

| 

c 

■ 

■ 

i 

a 

IB 

IB 

IB 

IB 

IB 

IB 

i 

9 

IB 

IB 

■ 

i 

! 

4 

i 

a 

■ 

a 

a 

!S 

a 

IB 

a 

fl 

IB 

IB 

IB 

a 

■ 

mm 

! to 

9 

91 

■ 

L 

a 

a 

IB 

B 

a 

B 

B 

i 

IB 

fl 

■ 

a 

a 

a 

fl 

ri i; 

9 

■ 

■ 

a 

a 

a 

a 

a 

a 

fl 

B 

a 

■ 

a 

j 

9 

a 

a 

fl 

9 

■ 

■ 

a 

2 

a 

a 

i 

B 

a 

B 

a 

i 

1 

a 

a 

a 

fl 

\ _ <n 

! C\  I . J 

9 

■ 

a 

a 

a 

a 

. ..  I 

L 

a 

a 

m 

a 

a 

a 

a 

fl 

:S 

■ 

a 

a 

a 

a 

a 

a 

I 

l 

1 

a 

a 

a 

pc 

a 

a 

a 

i 

- v ^ LJ 

i LU 

i CZ 

\ g 

• 

a 

i 

a 

a 

a 

a 

a 

i 

1. 

i i 

, ! 

i 1 

I ! 

1 

\x 

i ~ 

■ 

9 

a 

i 

9 

a 

a 

a 

a 

a 

a 

fl 

i 

□ 

: 

TJ5" 

h 

n 

n 

I 

i 

a 

9 

a 

a 

a 

a 

a 

a 

□ 

' 

Hr 

! 

i 

i 

■ 

b 

9 

a 

a 

a 

a 

a 

a 

3f 

fl 

9 

1 

a 

:k,  alph> 
4 RUNS 

u 

a 

a 

a 

a 

a 

r 

ir 

9 

9 

a 

U ’ 

S3 

H-  K 

<AV> 

♦ ♦ 

i — i — >— 
</></></>►-►- 

555SS 

!?i?iPSS 
5 > 

f zzzttlS: 

d Wfc/WWW 

— 1 1 1 I I 

a <<<<< 

a 

a 

a 

a 

a 

a 

a 

a 

B 

ip 

a 

i 

9 

a 

a 

a 

a 

a 

a 

a 

B 

■1 

9 

a 

a 

9 

a 

a 

a 

a 

a 

■ 

B 

m 

Ifl 

a 

a 

fl! 

2 -8  -4  0 4 

ANGLE  OF  ATTAC 

ELEV0N  EFFECTS  DURING  TARE  PITC 
= 2.00 

u 

a 

a 

a 

a 

i 

n 

n 

■ 

a 

■ 

a 

a 

i 

i 

a 

a 

a 

t 

1 

i 

ai 

, 

B 

BfJ 

M 

■! 

a 

■ 

9 

a 

a. 

H 

a 

a: 

i 

i 

j 

BI 

Bi 

Bp 

m 

1 

! 

■ 

■ 

ai 

9 

a 

a 

a 

a 

□ 

| 

■1 

■1 

■ 

■ 

BI 

a 

■ 

"j 

9 

a 

a 

a 

B 

fl 

n 

' 1 

n 

flil 

p 

fl 

a 

9 

j 

9 

■ 

a 

a 

fl 

B 

■ 

■ 

Bi 

Bi 

m 

fl 

B 

B 

9 

I 

! 

i 

! 

9 

a 

fl 

B 

■ 

■ 

BI 

■If 

■ 

a 

■' 

ll 

9 

a 

a: 

a: 

9 

B 

i 

■ 

fl 

BI 

BI 

9 

a 

ii 

y — ~ ^ 

LJ  <<<<< 

a ooooo 
z oxnoxrun 

O iAiAiAiAlA 
— <<<  << 
K ooooo 

1 S8888 

9 

j 

u 

j 

■ 

BI 

B 

B 

9 

B 

BI 

BI 

ii 

a 

B 

a 

ll 

9 

a 

■: 

B! 

■ 

9! 

9 

fl 

! 

a 

B 

BI 

■2 

■ 

a 

a 

a 

ll 

9 

9 

fl: 

■1 

Bi 

Bi 

B 

fl 

B 

fl 

■ 

ai 

ii 

a 

a 

■ 

ai 

9 

| 

a 

m 

Bi 

a 

B 

B 

■ 

B 

a 

BI 

BI 

IB 

B 

a 

a 

B 

o fs’  N Is* 

— -fill! 

u (rtirtthmcD 
2 uStStStBiD 

°8*K 

9 

a 

■ 

ai 

91 

BI 

fl 

fl 

ii 

B 

■ 

■ 

II 

IB 

9 

fl 

a 

fl 

3 

91 

■ 

9! 

ai 

BI 

BI 

fl 

■ 

BI 

■ 

a 

BI 

9i 

IB 

a 

B 

■ 

a 

11 

9 

HR] 

i 

9! 

mm 

■ 

ai 

m 

■ 

M 

Hi 

■ 

a 

■ 

fl] 

m 

BI 

e „ in  n <si 

r cnc>^  ~ ' — — ' - 

> o o o o c 

W»  8 • • • 

W 588™ 

OOQOO 

< crorfcctfc 

L- " lu  bJ  UJ  LU  LU 

< ffiffimmK 

□ ^WJVUW. 

- C 

3 c 

• 

) c 

- c 

3 c 

• 

3 a 

3 c 

3 C 

• 

' — r 

3 r* 

3 C 

3 C 

• 



u 

3 C 

3 C 

V 

3 in 

3 O 

3 O 

8 • 

m 

C 

C 

t 

r r 

3 C 

3 C 

• 

) 6 

3 c 

) c 

• 

o 

o 

■ 

-1 

FIG.  4 

C J)MACH 

AV3  ‘ 1N3I0I3J3Q0  30yQd-"!VIXV  3SV8  HVJL  1VDI1M3A 


AND  *1N3I3I333Q3  33HQ3-1VWU0N  3SV9  "II VI  1V3U83A 


CN 

oc 


LU 

< 

CL 


x 

u 

• < 

cd  r 

*— i <n 

Ll_  CD 


ANGLE  OF  ATTACK.  ALPHA.  DEGREES 

ELEVON  EFFECTS  DURING  TARE  PITCH  RUNS 


6 • • • • • 

»-  (/)  Ll  li,  — — 

o nmomQQQ 

£ com— mono 
uj  — ri  i 

V 

V 

UJ 

U.  yj 

w u-tLitaao.  -j 

skills 

ft  88888 

-J 

• t • » • 

3 ===== 

fill! 

§§§§§§ 
rf  C £ 

<§§§§§ 

31 

iTTTf 

11  M 

■ 

■ 

■ 

m 

m 

■ 

■ 

■ 

3 

IT  IT 

jtrrr 

jTTTT 

■TTTTT 

jTTTT 

jTTTT 

TTTT 

'TTTT 

TTTT 

TTTT 

TTTT 

jTTTT 

jrm 

* T* 

■ ^ D 

1 CD 

2 

[o  UJ 

fl 

3 

3 

3 

■ 

3 

IB 

■ 

b 

IB 

13 

■ 

■ 

■ 

IB 

■ 

■ 

1 

m 

■ 

3 

i 

■ 

B 

■ 

■ 

H 

■ 

fl 

■ 

IB 

■ 

■ 

■ 

| 

i 

■ 

m 

■ 

3 

IB 

1 

3 

IB 

13 

i 

i 

i 

IB 

B 

| 

IB 

■ 

fl 

fl 

8 

s 

■ 

2 

fl 

■ 

■ 

B 

g 

E 

3 

3 

I 

■ 

3 

■ 

i 

■ 

■ 

■ 

i 

■ 

3 

rcsi  o 

< 
a 

1 

■ 

3 

s 

3 

3 

3 

■ 

IB 

3 

E 

■ 

B 

: 

■ 

i 

3 

IB 

3 

3 

1 

3 

IB 

IB 

IB 

B 

IB 

r 

.CO 

: 

3 

3 

3 

3 

IB 

IB 

IB 

IB 

■ 

3 

r 

1 

i 

; 

3 

3 

3 

3 

3 

3 

3 

1 

3 

B 

■ 

IB 

\ 

! 

fi 

3 

3 

9 

3 

IB 

IB 

B 

fl 

: 

i 

3 

3 

3 

3 

9 

3 

3 

3 

B 

IB 

fl 

2 

^ Cfl 

fsj  ll) 

: 

3 

3 

i 

B 

c 

n 

3 

3 

B 

IB 

fl 

3 

s 

l 

: 

3 

3 

m 

□ 

p 

3 

3 

■ 

3 

B 

fl 

fl 

3 

■ 

fl 

1 

UJ 

a: 

CD 

UJ 

Q 

• 

: 

3 

3 

3 

fl 

3 

3 

3 

3 

B 

fl 

3 

fl 

fl 

■ 

hi 

1 

3 

11 

3 

3 

3 

3 

S 

3 

B 

B 

3 

3 

3 

B 

i i 

: 

3 

3 

3 

fl 

3 

3 

i 

3 

B 

B 

B 

fl 

■ 

fl 

3 

3 

3 

i 

: 

3 

3 

fi 

II 

3 

3 

3 

3 

fl 

3 

fl 

3 

B 

8 

fl 

| 

00 1 
j CO 

<5 

. oc 

SC  — T— 
— / s I 

m 

3 

3 

3 

3 

3 

3 

3 

3 

B 

B 

3 

3 

B 

fl 

fl] 

fl 

g 

S 

>- 

<0 

l> 

z5  5 

si  S 

6=  = 

W <UJUt<UJ 

B a(M°al 
S 85585 

= o<<o< 
|g?5g? 

© r*  >- k r* »- 

* &?!<*?< 
<oo<o 

fl 

3 

3 

3 

3 

3 

3 

3 

3 

fl 

B 

n 

3 

3 

Bi 

Bi 

B 

fl 

fl 

3 

3 

3 

3 

3 

3 

3 

B 

B 

b 

Bi 

b 

8 

fl 

3 

3 

3 

3 

i 

3 

3 

3 

fl 

fl 

3 

a 

3 

g 

fl 

4 0 4 

ANGLE  OF  ATTAC 

DURING  TARE  PITC 

m 

3 

I 

m 

1 

3 

3 

3 

B 

fl 

B 

Bi 

3 

9 

■i 

fll 

u 

u 

3 

3 

K 

3 

3 

3 

3 

B 

fl 

Bi 

1 

fl! 

fl 

8 

■i 

fll 

m 

3 

3 

3 

3 

fi 

S 

3 

3 

B 

fl 

B 

3 

Bi 

fl 

B 

■i 

fll 

m 

3 

3 

3 

3 

3 

3 

3 

B 

i 

fl 

3 

fl 

fl 

fl 

■i 

fll 

3 

3 

u 

3 

3 

3 

■i 

■: 

B 

B 

3 

fl 

i 

■ 

■i 

fl; 

3 

3 

3 

31 

3 

3 

3 

Bi 

■ 

n 

H 

9 

B 

B 

fl 

B< 

fll 

■ 

U 

Bi 

3 

3 

31 

BI 

B 

BI 

B 

fl 

B 

fl 

31 

1 

3 

31 

3' 

3 

3 

31 

■ 

■ 

■ 

3 

BI 

B 

fli 

■I 

A 

* 1 

CO 

CD 

LU 

U-. 

Ll_ 

00  UJ 

3 

3 

31 

3 

3 

31 

31 

■ 

Bi 

3 

31 

fl 

BI 

B 

fl 

BI 

fl 

3 

3 

3 

■ 

3 

3 

31 

Bi 

fl 

B< 

3 

BI 

fl 

BI 

fl 

B 

BI 

fl 

: 

3 

3 

m 

■ 

3 

Bi 

Bi 

B 

B 

3 

31 

3 

Bi 

B 

B 

B 

BI 

E 

3 

3 

■ 

3 

3 

Bi 

B' 

A 

3 

B 

3 

B 

B 

B 

9 

31 

i in 

^ r*- 

CD  • 
> 

LU 
— J 

(Nj  LU  II 

P 

3 

3 

3 

3 

9 

BI 

■ 

BI 

3 

BI 

3 

■ 

B 

fl! 

3 

fl! 

fl 

3 

3 

3 

31 

3: 

B 

BI 

B 

BI 

3 

BI 

BI 

3 

■ 

b 

fl! 

fl! 

s 

3 

3 

PH 

hjlJ 

■ 

3 

in 

BI 

■ 

BI 

i 

fl 

fl' 

J 

J 

fcD0<J4  § £ 

w C C 

5 55§Cl£  i“  i 

<88338 

k-  wwuyw 
< KoDfflSaS 

O www«^w 

i d 

M 0 

0 c 

0 C 

• 

1 

1 if 

3 0 

3 C 

3 C 

• 

1 

3 C 

3 ^ 

3 C 

3 C 

o 

1 

3 lb  c 

r xr  [f 

3 O C 

3 O C 

• « 

1 1 

1 if 

) IT 

) C 

1 C 

• 

1 

i d 

i a 

1 C 

3 C 

« 

1 

1 0 

1 C 

1 C 

• 

1 

i d 

1 C" 

1 C 

1 C 

• 

) if 

r 

) c 

) c 

• 

1 

i d 

a 

1 c 

1 c 

• 

i 

) 

1 

1 

1 

• 

ir 

a 

c 

c 

i 

1 

1 

1 

1 

• 

[0600* - 

-l 

FIG.  4 

CC3MACH 

AND  ‘1N3IDIJJ3QD  3DyOd-1VWyON  3SV8  II VI  "IV3U83A 


rwoinoQo 
inoinin 


Bmuauiu 
Ijunnn 


1C! JJ 


* 88888 


S5S5 

525Wj> 

JPiPJQss 

(ECilQO 

O 

-^gip 

ft  WWtUkJW 

--  I I I I I 
ft  <«<< 


»<<<<< 
OOOOD 

Z 09)0)0)0) 
o m m tn  m lo 

*-  oSSSo 


wtotfcoto 

tfitoSuScJ) 


'CDCx^J 


m 


in 


linnw 


KKSSI 


BiMHIiBEMi 


AND  41N3I3I JJ303  33a0d-3VWa0N  3SV8  1IV1  3V3Iia3A 


CD3MACH 


in 

CD 


LU 

CD 

< 

CL 


x 

o 

* < 

cd  r 

» — i r-> 

LU  UJ 


AND  *iN3IDIdd30D  3Da0d-"lVWaQN  3SV0  DIV1  lV3lJLid3A 


ANGLE  OF  ATTACK.  ALPHA,  OEGREES 

ELEV0N  EFFECTS  DURING  TARE  PITCH  RUNS 


AN3  #1N3I3IJ33C3  33iJ03-lVWy0N  3SV8  1IV1  lV3Ii«3A 


co 

cc 


UJ 

{ 

a.' 


x 

u 

• < 

CD  X 


ANGLE  OF  ATTACK.  ALPHA.  OEGREES 

ELEVON  EFFECTS  DURING  TARE  PITCH  RUNS 


ANGLE  OF  ATTACK.  ALPHA,  (DEGREES 

FIG.  4 ELEVQN  EFFECTS  DURING  TARE  PITCH  RUNS 

CGDMACH  = .95  PAGE  187 


! 


55 


uj 

cr 

CL 


x 

o 

• < 
CD  X 


AND  #1N3IDI JJ303  33a03-lVW{dQN  3SV8  "IIV1  3V3Iiy3A 


ANGLE  OF  ATTACK.  ALPHA.  DEGREES 

ELEVON  EFFECTS  DURING  TARE  PITCH  RUNS 


CD 

CO 


UJ 

CD 

< 

CL 


x 

CJ 

• < 

CD  21 


AND  *1N3I3I J33GD  33UQd-3VWaGN  3SV8  II Vi  3V3Ii83A 


ANGLE  OF  ATTACK.  ALPHA.  OEGREES 

ELEVON  EFFECTS  DURING  TARE  PITCH  RUNS 


o 

CO 


o 

< 

CL 


ANGLE  OF  ATTACK,  ALPHA,  OEG 

FIG.  4 ELEVON  EFFECTS  DURING  TARE  PITCH  RUNS 

CJ3MACH  = 2.00 


0MdAW3  *iN3I3Idd303  1N3W0W  9NIH3lId  3SV8  "1IV1  ~lV3Ild3A  QdVMdOd 


Lu  U 


ANGLE  OF  ATTACK.  ALPHA.  OEGREES 

ELEVON  EFFECTS  DURING  TARE  PITCH  RUNS 


ANGLE  OF  ATTACK.  ALPHA.  DEGREES 

ELEV0N  EFFECTS  DURING  TARE  PITCH  RUNS 


ANGLE  OF  ATTACK.  ALPHA.  DEGREES 

FIG.  4 ELEVON  EFFECTS  DURING  TARE  PITCH  RUNS 

CE3MACH  = .85  PAGE  195 


! 


QMJAW3  '1N3I 31 33303  J.N3W0W  9NlH3JLId  3SV8  II VI  1V3U83A  QdVMdQd 


CD 

cr> 


LU 

CD 

< 

Cl 


ANGLE  OF  ATTACK.  ALPHA,  DEGREES 

FIG.  4 ELEVON  EFFECTS  DURING  TARE  PITCH  RUNS 

CF3MACH  = .90 


g KsaSSm 


0M3AW3  ‘1N3I3I 333Q3  1N3W0W  9NIH31Id  3SV8  HV1  "lV3Ild3A  OHVttdOd 


ANGLE  OF  ATTACK.  ALPHA.  OEGREES 

FIG.  4 ELEVON  EFFECTS  DURING  TARE  PITCH  RUNS 

CGDMACH  = .95  PAGE  197 


GMJAW3  4iN3I3Idd3Q3  J.N3WDW  9NlH0lId  3SV8  ~!IVi  IVDIlddA  QyVMdQd 


ANGLE  OF  ATTACK.  ALPHA.  DEGREES 

ELEV0N  EFFECTS  DURING  TARE  PITCH  RUNS 


1 lx  UU  0.0-0.  J 
</> -I  © X >*  N*OS 


% 88888 


> ooooo 

111  4 » « • » 

d 2 2 


v>  ui  </»-•- 

zzzgg 

55%Ci 

♦ -f 

a Hr  <r©m 
> > 

fgggg 

i t t i i 
<<<<< 


66666 

ovninoKn 

► tn in  in  into 

! 66060 
I 88888 

1 t**  r- in 
• 1111  1 
{bioiototo 
<5i5u>u>ld 

<<<<< 


?cncx^ 

5 

ui  -nm(\n 
8 OQQ-r 


Cm 

O O 


d) 

00 

c- 

CO 

1 h 

0 

0 t 

0 

0 

0 

0 

0 

0 ' 

0 

0 

0 

0 

mss 

ijJLJLJUJUJ 

©Isasm 

Q«dAWD  ‘JLN3I3I  dd3G0  J.N3WGW  9NIH3iId  3SV8  HV1  lV3Ud3A  ddVKdGd 


ANGLE  OF  ATTACK.  ALPHA.  DEGREES 

ELEVON  EFFECTS  OUR I NG  TARE  PITCH  RUNS 


»-  yuiyujy 

~ QMdAWO  4lN3I3Idd3D3  1N3W0W  9NIH3lId  3SV8  HVi  3V3Ild3A  OdVKdOd 


ANGLE  OF  ATTACK.  ALPHA.  DEGREES 

FIG.  4 ELEVCJN  EFFECTS  DURING  TARE  PITCH  RUNS 

CJ5MACH  = 2.00  PAGE  200 


ANGLE  OF  ATTACK.  ALPHA.  DEGREES 

FIG.  4 ELEVON  EFFECTS  DURING  TARE  PITCH  RUNS 

CADMACH  = .GO 


IJVAWO  llN3I3IJd303  1N3W0W  GNIHOild  3SV8  3IV1  "IV3U83A  IdV 


cv 

o 

CN 


UJ 

CD 

< 

a. 


x 

u 

• < 

CD  X 


00 


ANGLE  OF  ATTACK.  ALPHA.  DEGREES 

ELEV0N  EFFECTS  DURING  TARE  PITCH  RUNS 


ee^t.  Z * 

~ Q^-  t~  ZZ 
eP=:  «AuU.  — ~ 

Ste^.  a n^omooo 

p:ff  i fi^KSt- 

!2^:l  t ioir>~ u>OP>o 

• ##'*<»■• 

I 1 _(N|  1 

n 

m 

a 

m 

MM 

1 

mil 

a 

a 

u 

a 

IHI 

■ 

a 

m 

1 

a 

a 

a 

a 

m 

a 

24 

3 

a 

a 

■ 

a 

■ 

■ 

| 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

O 

a 

■ 

■ 

■ 

■ 

a 

i 

■ 

a 

a 

a 

a 

a 

a 

B 

a 

a 

■ 

a 

a 

a 

a 

a 

: 

(- 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

O UJ 

CM  C3 

c 

Ht-  H - 

\ 

; 

l 

~\ 

a 

(£> 

t li.  U.  U.  (L  <L  0.  J 

?====r:  ® WWWSSS? 

\ 

: 

raslsa 

: 

: 

z 

r-i 

^ w 

(N  UJ 

: 

CT 

f 

z 

: 

V 

$ 58888 

\ 

J 

£ -TJEJE 

\ 

/ 

\ 

~z 

LU 

a 

o 

UJ 

a 

A 

m < 

§§§§§§ 
ui  • • • * • 

— -—  a £ £ 

<§§§§§ 

w 

3 

fe 

5 

z 

T 

V 

: 

: 

J 

j 

\ 

, 

f 

n 

2 

z 

/ 

\ 

Z 

°°x 
J ^ 

. CL 

\ 

<a 

j 

\ 

: 

: 

\ 

J 

f — 

“1 

: 

< 

f 

~ = 

^ T” 

: 

z 

CJ 
h-  1 

< CL 

E 

f - 

0 

~z 

=“=  9 

ri" ;•••  h> 

[_ 

Lj 

s 

. 

z 

it  UJ 

| s 
,*  i 

|?  s 

OL  « « 

— 1 I 

6=  = 
a® 

z d)<  <<n< 

© ir»-j  jin_j 

: 

V 

r 

: 

° 91 

°Ui  ^ 

i § 

: 

3 

"1 

; 

i 

! 

z 

2 

a 

: 

< 5 

1 

nr 

ZD 

CD 

2 

t 

< 

"1 

1 

cn 

i — 
CD 
UJ 
Ul 

[ 

~z 

: 

l 

I i 

z 

lj 

H*  5<<0< 

< >>  > 

5S<<S< 

© r-hhM- 

:'  I*?!*!  i 

<Q0<0 

CD  UJ 

z 

: 

* * ID 

z r- 

ep  • 

UJ 
i 

\ 1 

~ 

"*1 

: | 

s 

: 

Lull 

JLLLL 

lilli 

JLLLL 

JLLLL 

JLLLL, 

JJLLA 

UH 

LLLL 

-ULL 

LLLL 

LLLL 

LLLL 

mi 

LLLL 

LUJL 

in  i 

LLLL 

mi 

LLLL 

1 ILL 

LLLL 

mi 

i it  i 

mi 

■ 1 1 1 

mi 

nif 

fsj  UJ  It 

^oncx^ 

>• 

cd 

H 

UI  — M©Mn 

*8iSis 

5 mm 

Q WWWWIV 

t 

o c 
* 

J.3VAW3 

0 U 

-*  w 

3 C 

■ 

•IN 

1 T 
-*  «■ 

3 C 

• 

3131 

r c 

3 c 

■ 

3330 

o r 

>4  V 

3 C 

• 

3 IN 

M 

H w 

3 C 

• 

3W0W 

- c 

-f  *- 

3 C 

• 

9NI 

b d 
-*  c 

3 C 
* 

H31 1 

b d 

3 C 
3 C 
• 

d 3S 

o r 

3 c 
3 C 

• 

V8  1 

r 

- CJ 
3 C 
3 C 
• 

IV1 

o u 

3 C 
3 C 

• 

1V3I 

1 • UUJ 

Ct 

UJ 

!>  nrt  a 

r i ^ _ 

3 <-> 

. • < 
CD  X 

HH  O 

U-  o 

idV 

ANGLE  OF  ATTACK.  ALPHA.  DEGREES 

ELEVON  EFFECTS  OUR  I NG  TARE  PITCH  RUNS 


13VAW3  41N3I3I333Q3  1N3W0W  9NlH31Id  3SV8  HVi  3V3Iid3A  13V 


ANGLE  OF  ATTACK.  ALPHA,  DEGREES 

FIG.  4 ELEVGN  EFFECTS  DURING  TARE  PITCH  RUNS 

CFDMACH  = .90  PAGE  206 


00 

o 

rv 


LU 

CD 

< 

C_ 


CO 

2: 

ZD 

C£ 

zc 

CD 
I — 

a! 


ct: 

-c 


CD 

5 

:z) 

CZ) 

CO 
I — 
CD 
UJ 


CNI 


x 

CD 

* < 

CD  X 

*— * o 

U-  X 


SU  z 

• • « • 
-O-i-  ZZ 

K 0U.lt  “■ 


9 

£ 


— CN|  » 


« 


S:  88888 

-J  r*  r- 

it  • • • ■ * 

8 ===== 

i i i i i 

d " » 

< ! 

»- 

g 

ss 

♦-t- 

</*</> 

p 

>— ►-  K 

222 

l-KH 

zzzgi 

555&R 

C£i?5S 

5 1‘<,*>> 

=222££ 

1 WWWWW. 

— I I I I I 

w <<<<< 
o ooooo 

5 88M 
PSS66S 

5 88888 

O 

— I I ! I I 

u.  cbtbioioio 
O I 


CDCKJ^ 


</> 


?gg 


K>  UJUJLJLJUi 


ldVAWO  *lN3I0Idd3D3  1N3W0W  9NlH3iId  3SV8  HVi  3V3U83A  ldV 


ANGLE  OF  ATTACK.  ALPHA,  DEGREES 

FIG.  4 ELEVGN  EFFECTS  DURING  TARE  PITCH  RUNS 

CIJMACH  =1.50  PAGE  209 


n 


ISHHi 


4 88888 

-j  t*  t*.  c*  c** 


cJ  £ « 


£m& 

u 


i/u/uni-t- 

i+ig£ 

555^ 

iPl?!?£S 

5 ri'f  >> 
- 

d www^-»w 

y “p=~ 

y 00S0S 

g<7MJJ<n<n<n 

£ SSSoo 

5 88888 

o r^Nt^is 
— i i » i ? 

w tbibujcais 
7 <5(2>(i>a>c2 


CEKXk^ 


W g8S^2 

< ggggg 

K UJUJtjJLJUJ 

< SfflScSffi 

O wwwww 


WH— — 

BbmMI 


:igggBBBBllliMMWMi&—8 


o o 


r-  co 

2 ° 

o o 


13V AWO  *1N3I0I33303  1N3WDW  9NIH0lId  3SV8  II Vi  1V0Ii*3A  1JV 


ANGLE  OF  ATTACK,  ALPHA,  DEGREES 

FIG.  4 ELEV0N  EFFECTS  DURING  TARE  PITCH  RUNS 

CJJMACH  = 2.00 


agsaarc 

oopopo 

< (Zctfr oras 

H-  Ld  U UJ  Id  Ld  Ld 

< uuuuuu 

13  4iN3I3Idd300  dOUDd-ldll  33NV1V8 


(N 


UJ 

cn 

< 

CL 


ID  X 
U 

* < 

CD  r 


U-  < 


ANGLE  OF  ATTACK.  ALPHA.  OEGREES 

BODY  FLAP  EFFECTS  DURING  TARE  PITCH  RUNS 


ANGLE  OF  ATTACK,  ALPHA,  OEGREES 

FIG.  5 BODY  FLAP  EFFECTS  DURING  TARE  PITCH  RUNS 

CBDMACH  = .70 


Waaaiww— 

^™iilwllfcHWi 


IK 


iP 


Ikcl 


85  5 

W <UJU)<bJUJ 

° °aSri°aiai 

go><  < cn-c  < 

5 8<<S<< 

o r*  k-  f- p- p- 

5 as§8°? 

o <<  << 

U (JH  KUk  k- 

Isslss 

$CDO<^£] 


►-  UJ  U UlLd  UiLJ 

< uuuuuu 

O WWW^WW 


18818 


13  *1N3I3I333Q3  33*03-1311  33NV1V8 


CCDMACH  = .75  PAGE  213 


< ftSc  <*£?(?§: 

*-  UAUIUIUJUJUJ 

g uouuuu 

13  alN3I3I333Q3  33803-1311  33NV1VS 


in 

CM 


UJ 

CD 

< 

Ql 


m i 
u 

• < 

cd  r 

i o 

U~  LU 


ANGLE  OF  ATTACK.  ALPHA.  OEGREES 

BODY  FLAP  EFFECTS  DURING  TARE  PITCH  RUNS 


CJD 


cv 


UJ 

CO 

c 

CL 


CO  X 
CJ 

• < 

CD  X 


lx_  u. 


ANGLE  OF  ATTACK.  ALPHA.  DEGREES 

BODY  FLAP  EFFECTS  DURING  TARE  PITCH  RUNS 


s 

< 

* 


UJUJUJUJUJUJ 

uuuuuu 


CM 


UJ 

O 

< 

CL 


CO 

ZZ) 

O' 

5 

Qu 

LU 

QC 

I — 

CD 

QC 

ZD 

CD 

CO 

CD 

UJ 

Uu 

LU 

UJ 


_j  in 

U_  (J) 

>- 

CD 

CD 

CD  ll 


ID  X 
O 

• < 

cd  r 

•— i r\ 
U_  CD 


13 


*lN3IOId3303  33UQJ-idIl  33NV1V0 


00 

fv 


UJ 

CD 

< 

0. 


LD  X 

a 

■ < 

CD  71 


U-  X 


13  *1N3I3I33300  33803-1311  33NV1V8 


ANGLE  OF  ATTACK*  ALPHA.  OEUREES 

BODY  FLAP  EFFECTS  DURING  TARE  PITCH  RUNS 


ANGLE  OF  ATTACK.  ALPHA.  DEGREES 

BODY  FLAP  EFFECTS  DURING  TARE  PITCH  RUNS 


13  41N3I3IJJ3Q3  33a03-idn  33NVIV8 


03  ‘1N3I3I333Q3  33803-9Vy0  33NV1V8 


ANGLE  OF  ATTACK.  ALPHA.  DEGREES 

BODY  FLAP  EFFECTS  DURING  TARE  PITCH  RUNS 


03  41N3I3I333Q3  33UDJ-9VyO  33NV1V8 


ANGLE  OF  ATTACK.  ALPHA.  DEGREES 

FIG.  5 BODY  FLAP  EFFECTS  DURING  TARE  PITCH  RUNS 

CC)MACH  = .75  PAGE  223 


gu-  ^ 

* • •-  « • 

— Qt-»-  Z Z 
i/iu  u 

< 


ifofesa 


5?8§$§ 

^ — tfi  —to 
I I 


<§§§§§§ 
a "*’** 


S3 

tf>c/> 


4-  ♦ 


i/HP 
+ * 
^r» 

hhh 

222 

55 

k-H-K 
</>(/>  </> 

22 

© 

555 

222 

Q.  ww 

WWW 

5 <5 

1 1 1 
<<< 

a igglgg 

5 RS5SSS 

§06 

5 88<8SS 

o 

— I • Q I l f 

u (biozcbcocd 
2 uiu)  ftiflto 

u2fc£m? 

<<Q<<< 


<Q<- 

CDCK^a 


v> 


btHirin 


UJ  UJ  UJ  UJ  LJ  UJ 

< ouuuuu 


ANGLE  OF  ATTACK,  ALPHA.  DEGREES 

FIG.  5 BODY  FLAP  EFFECTS  DURING  TARE  PITCH  RUNS 

CODMACH  = .80  PAGE  224 


ANGLE  OF  ATTACK.  ALPHA.  DEGREES 

FIG.  5 BODY  FLAP  EFFECTS  DURING  TARE  PITCH  RUNS 

CF)MACH  = .90  PAGE  22G 


CM 

CM 


UJ 

CD 

< 

CL 


LO  X 

u 

* < 


U_  CD 
w 


03  ‘1N3I3I333Q3  33aQ3-9V«a  33NV1V8 


ANGLE  OF  ATTACK.  ALPHA.  DEGREES 

BODY  FLAP  EFFECTS  DURING  TARE  PITCH  RUNS 


ANGLE  OF  ATTACK,  ALPHA.  DEGREES 

BODY  FLAP  EFFECTS  DURING  TARE  PITCH  RUNS 


n-iT’ 


ISSSSESS 


ISBBBBBBSBIlUB^mni 


BIVSSiSSSIRHn 

iiSS:KSS»SS»S^8SBBSSS8Bi 

BBBBBBBBBIBBBBBBSI1BBBB»m«I 


22  £££ 


’CDCX0£] 


W ogypr.ic 

< gggggg 

b~  UlUJUiUlUlUJ 

< Duuuuu 


B999B9SI9BB5SB9""h 

BBBEBBhBBSEBBBBBe 

■■■■■■■■BBBBBBBBBil 


• I 


w 


ANGLE  OF  ATTACK.  ALPHA.  DEGREES 

FIG.  5 BODY  FLAP  EFFECTS  DURING  TARE  PITCH  RUNS 

CJDMACH  = 2.00  PAfiF  99(1 


CD 

O 

CO  II 


to  X 
u 

* < 

CD  X 


Li-  < 


DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION  BETA  ELE  VON  0QFLAP  REFERENCE  I FORMAT  | 


WUUJU1U1U1 

Oouuuu 

WWVIMWW 


CN 

D 

C Si 


LU 

CD 

C 

CL 


l n 


CD 


X 

LJ 

< 

x: 


CD 


VO  4lN3I3Idd3G3  BOMQd-lVIXV  30NV1V8 


ANGLE  OF  ATTACK,  ALPHA.  OEGREES 

BODY  FLAP  EFFECTS  DURING  TARE  PITCH  RUNS 


< gggggg 

H*  UJUJLJbJljJW 

g uuuuuu 


Ll.  O 


VD  *1N3I0I 33303  33803-1VIXV  33NV1V8 


Tr 

CN 


n 

CN 


b-  • 

Su.  Z 

~ Q»-»-  ZZ 


U.  y 

w u.u.u.a.o.0.  _j 


8 xi?  xi£ 

i §§§§§§ 

d 

JC  §§§§§§ 

u ’ " 


Si 

v-l- 

99 

ss 

99  KHh 

>>  999 

♦ ♦ ♦ 

IP  1/1 

f§2  £££ 

ft,  WW  WWW 

~ I I III 
ft  <<  «< 


uddjpsd 

£ oo<ooo 

Igg*gi?S 

— I I O I I 1 

5 surras 

uh§ m 

tayxtfa 


»5S8--!2 

<8Sfgggg 

b-  UJUJU/LUUJU? 

< uuuouu 


UJ 

o 

< 

a 


UD  X 


o 

• < 

cd  r 


W 


V3  1lN3I3Idd3Q3  33y0d-3VIXV  33NV1V8 


ANGLE  OF  ATTACK.  ALPHA.  DEGREES 

BODY  FLAP  EFFECTS  DURING  TARE  PITCH'  RUNS 


ANGLE  OF  ATTACK.  ALPHA.  OEGREES 

FIG.  5 BODY  FLAP  EFFECTS  DURING  TARE  PITCH  RUNS 

CEDMACH  = .85 


K*  • 

Su.  z 

V>Ul  U.  — ~ 


Vjj  —Cm  » 

3 

tf 

W 

$58IIIy 


-> 

8 z:2  z:SS 

i 7~ 


d 


< 


5S3 

few 


♦ ♦ + 


</>uit/>i- >- »- 

S5S&&& 
. ♦ ♦ ♦ 


Sr 


SIP£®a>© 


ft,  ta#WWW«. 

— > * I t ft  t 


BSSSSSS 

fi  7tS?3!?>?>3> 
5 SSooSS 


t 


5 Wot  | 
8 80S* 


crxxtfd 


— — — O 


3ttt 

TTTT 

tttt 

TTTT 

TTTT 

r 

m 

m 

in 

H 

H 

rmr 

TTTT 

TTTf 

TTTT 

jTTTT 

jTTTT 

jtm 

TTTT 

TTTT 

jTTTT 

i 

■ 

m 

E 

l 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

r 

■ 

■ 

■ 

IS 

i 

: 

■ 

■ 

■ 

■ 

■ 

* 

■ 

■ 

■ 

B 

■ 

■ 

■ 

II 

■ 

1 

1 

r — 

!■ 

K 

El 

: 

■ 

■ 

■ 

■ 

i 

S 

1 

■ 

B 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

IK 

K 

K 

IK 

B 

B 

Kl 

E 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

1 

■ 

■ 

■ 

■ 

■ 

S 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

iB 

B 

i 

■ 

■ — r 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

| 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

B 

■ 

IK 

K 

B 

■ 

m 

i 

■ 

■ 

■ 

■ 

■ 

■ 

K 

B 

K 

K 

z 

.... 

: 

| 

< 

3 

i\ 

( 

L 

“T 

: 

□ 

QP 

□ 

► 

~z 

; 

V 

r 

• 

: 

: 



i 

8 

fc 

: 

^ 

1 

L ^ 

s 

— 

“1 

— 

\ 

\ 

B3 

V 

~ 

: 

Tj 

i \ 

1 

: 

j[ 

/ 

it 

1/ 

f 

: 

4 

jfc 

} 

: 

j 

1 

1 

r ' 

— 

— 

l 

l 

1 

”C 

j? 

“ 

: 

i 

j 

: 

: 

r 

I X 

T? 

r 

l 

1 



1 A 

** 

i 

i_ 

Z 

r— 

— 

/ 

1 

“a 

"1 

I 

i 

1 

/ 

; 

: 

31 

3 

t 

1 

; 

L 

Y 

; 

L_ 

% 

”1 

: 

! 

t 

— 

©- 

6' 

1 

L 

~i 

: 

i 

: 

r~ 

: 

( 

- 

j 

LUX 

LLXC  _ 

Lux 

XXXI 

xxu. 

XXU. 

XXIX. 

in  i 

XXIX 

XXIX 

I4JU 

IXXX 

XXXI 

nix 

XXXL, 

LUX 

11  XL 

HI  l 

mi 

HXX 

hi  j 

XJXX 

XXIX 

mi 

11X1 

LUX 

111X 

HXX 

(N 


cc 

c* 

Cm 


bJ 

CD 

c 

CL 


to 


cs£ 

UJ 

or 

CD 
UJ 

o 


C0< 
X 
CL 


)C 
Tf  o 
< 
H- 
h- 
< 


O 

*LU 

4 

Z 

< 


CO 

z 

XD 

etc 

zr: 

CD 
I — 

a T 

UJ 

QC 

-c 
} — 

CD 

z 

cn 

ZD 

CD 

CO 

CD 


o 

<7> 


o o 


>- 

CD 

CD 

CD 


in 

CD 


U 

< 


U-  Ll 


u 


VO  #lN3I3Idd3Q0  30y0d-lVIXV  30NV1V8 


? -a  -4  o 4 « ib  /u 

ANGLE  OF  ATTACK.  ALPHA,  DEGREES 

BODY  FLAP  EFFECTS  DURING  TARE  PITCH  RUNS 


CO 

% * 

cv 


LU 

o 

< 

CL 


Ll.  CN 

>-  ^ 

CD 

CD 

CD  n 


LO  X 

u 

• < 

CD  X 


Uu  X 


VD  ‘IN3I3Idd303  338Qd-lVIXV  33NV3V8 


£ 


CD 

fO 

CM 


UJ 

o 

< 

CL 


LO 

4 

cr 


V3  ‘’J.N3I3I333Q3  338Q3-3VIXV  33NV3V8 


ANGLE  OF  ATTACK.  ALPHA.  OEGREES 

BODY  FLAP  EFFECTS  DURING  TARE  PITCH  RUNS 


NOUVWdOjNI  30N3H3J3H  dVIJOB  NOA3T3  VI 36 


ANGLE  OF  ATTACK.  ALPHA,  DEGREES 

FIG.  5 BODY  FLAP  EFFECTS  DURING  TARE  PITCH  RUNS 

CJDMACH  = 2.00  PAGE  240 


ft  nj)OiApoo 
u5'/>~ioo<no 


UJ 


UJ 


< 88888? 
-j  ^nqr-m 

^ —\o  -to 


(A  <0  to  h-  H-  ►— 

£££252 

a>CDCD*~  K-  h- 

>>  >totocn 

£?<?if:5SS 

g 

— fN  (V fsi  in  in  in 

a 

— I I I I i t 

a <<«:<<< 

«<<<<<< 
oooooo 

goo  CT)  <r>  (n  cn  <n 

UO  U">  Lf>  JO  lO  uo 
" <<<<<< 
oooooo 

i 888888 

to  r-r-r-r-r^r^ 

— i i » \ i i 

u to  (0  (D  (0  to  lb 
z 0toa>LOtoto 

uk?m?8£ 

<<<<<< 


'crxxtfto 


W S 5§ r,j  **  ^ 

►-  UJ  UJ  UJLJtiJ  UJ 

< uuuuuu 


QMdWID  -JLN3I3Idd3Q3  lN3W0W-9MlHDlld  OdVrtdDJ  33NV3V8 


ANGLE  OF  ATTACK.  ALPHA.  DEGREES 

FIG.  5 BODY  FLAP  EFFECTS  DURING  TARE  PITCH  RUNS 

C AD MACH  = .60  PAGE  241 


QMJW13  *lN3I3Id33G3  lN3W0W-9NIH31Id  QdVMdOi  33NV1V8 


ANGLE  OF  ATTACK.  ALPHA.  DEGREES 

BODY  FLAP  EFFECTS  DURING  TARE  PITCH  RUNS 


tjj  — 

t—  uj  uj  uJuJ  uj  uj 
< uuuuuu 
a 


QM3W33  ‘1N3I3I 33303  iN3W0W-9NlH3iId  OdVMdOj  33NV1V8 


00 

KT 

fsj 


UJ 

CO 

< 

CL 


LO  X 

a 

• < 

cd  r 


u 


ANGLE  OF  ATTACK.  ALPHA.  DEGREES 

BODY  FLAP  EFFECTS  DURING'  TARE  PITCH  RUNS 


QM3WI3  ‘1N3I3IJ33Q3  !N3WGW-9NIH3iId  ddVKaQd  33NV3V8 


g Sgesgas? 

^ 2»n-^oho 


UJ 

X 5 Nol 


r^nor"  ru 
~U>  #~to 


w = = 

UJ  <UILd<UJUJ 

“ 0c{80fii8 

g<r><  <<r><  < 

^ -j  _jm  _j  j 

~ o<<5<< 
< > > > > 

58«g<< 

o Is*  *- 1-  r*  k-  *- 

*iss*ss 

e»  <<  << 

o Uhh  L)H  H- 

5<  < 3:  < < 
<ao<ao 


)cn>^a 


W — ggfs»-^riO 

§88555 

Sr  fir  0:  Or  Cr 

>-  Ui  LlI  UJ  Ld  UJ  LJ 

< uouuuu 
D 


QMdW~10  '1N3I3I dd3DD  lN3WQW-9NlH01Id  QdVMdOd  33NVHV8 


ANGLE  OF  ATTACK.  ALPHA.  (DEGREES 

FIG.  5 BODY  FLAP  EFFECTS  DURING  TARE  PITCH  RUNS 

CEJMACH  = .85  PAGE  245 


QMdWlD  ‘1N3I0I333QD  lN3WQW-9NIH311d  ddVMdQd  33NV1V8 


ANGLE  OF  ATTACK.  ALPHA,  DEGREES 

BODY  FLAP  EFFECTS  DURING  TARE  PITCH  RUNS 


uj  — g to 

h-  u/UJUJUJLjJUJ 

< uuuuuu 


0MJW13  ‘1N3I3I  33303  lN3W0W-9NIH0lId  QaVWijOJ  33NV1V8 


ANGLE  OF  ATTACK.  ALPHA.  OEGREES 

FIG.  5 BODY  FLAP  EFFECTS  DURING  TARE  PITCH  RUNS 

CG3MACH  = .95  PAGE  247 


~ ^ ^ ^ 
b~  ujuiujujujuj 

< uuuuou 

Q WWWWWW 


CO 

’’C 

Cm 


LjJ 

CD 

< 

0. 


LO  X 
u 

■ < 

CD  X 


U_  X 


0MJW13  *lN3I3I3d303  lN3WQW-9NIH3lId  OdVMdOd  33NV3V8 


ANGLE  OF  ATTACK.  ALPHA,  DEGREES 

BODY  FLAP  EFFECTS  DURING  TARE  PITCH  RUNS 


ANGLE  OF  ATTACK.  ALPHA.  OEGREES 

FIG.  5 BODY  FLAP  EFFECTS  DURING  TARE  PITCH  RUNS 

CI3MACH  = 1.50  PAGE  249 


o 

\n 

cs; 


~ O-H  z Z 
y~  VVu.  U.  — — 

^ niooiftooc 


W liLtUfl-O-O-J 

Eigm5?fi 

in  >ni/5 


<888885 


~t£  '~{D 


§§81888 


</></){/>>-  f-  K- 
©®©*~  i~  i~ 

>S  >©t r\v\ 

SPSiPmSS 

z++*>>> 

— (Nfsrji/itntn 

t 552£wfe 

r?  i i i i » i 
DC  <<<<<< 

a Iliili 

min  in  in  torn 

— <<<<<< 
^ OODOOO 

5 888888 

—*  I I I I I I 

w tbtistntbtotb 
Z <25  co  c£>  o>  cD  u5 

8 mm? 
<<<<<< 


COCX^£ 


— o in  <•  m 


h-  U1 UJ  U1 UJ  UJ  UJ 

< uuuuuu 

O w W WJ  w w w 


UJ 

CO 

*< 

CL 


LO  H 

u 

• < 

CO  r 

»- — t ^ 

Ll_ 

VJ 


QM3W13  4iN3I3I33303  lN3WQW-9NIH3lId  OdVKdQd  33NV1V8 


ANGLE  OF  ATTACK.  ALPHA,  DEGREES 

BODY  FLAP  EFFECTS  DURING  TARE  PITCH  RUNS 


v~ 


—to  —to 


UJ 

-J 

UJ 


§§§§§ 


922 

H- 

totoco 

II 


555 

U*  H H 

intotOh- »-  k- 

*^522 

CD  Qt>  03  ► — ► — *— 
>>></></></> 

C555S3 

5^>>s 

— cm  Cm  Cm  (A  lA  ip 

>r  zzzfr&ce 

CL  wwwww^-r 

— I I I I I I 

a <<<<<< 
»===:- 
HSSSS6S 

z <n<n  oxnocn 

O iDJ^intflinto 

rSSSSSS 


§ 

* 

u 

I 

>“ 

tn 


888888 

C'C-r^r^c- 

i i i i i i 

to  to  to  to  to  to 

tOtOtOtOtOtO 


aocx&a 


uj  — gtOtN^r  j) 

§p8poo 

H-  UJ  aJ  UJ  UJ  UJ  UJ 

< uuuuuu 

O w^rwwww 


1JVW33  41N3I3I33303  IN3WQW-9NIH3IId  JLdV  33NVHV8 


to 

CM 


UJ 

CD 

< 

CL 


lo  r 
u 

* < 

cd  r 


Lu  < 


ANGLE  OF  ATTACK.  ALPHA.  OEGREES 

BODY  FLAP  EFFECTS  DURING  TARE  PITCH  RUNS 


iiVWID  'J.N3I31 33303  lN3W0W-9NIH3J.Id  13V  33NV1V8 


$ ~~  S o ^ 'r'  L^ 


b-  U LJ  UJ  UJ  UJ  UJ 

< uuuuuo 


IdVWIO  *lK3I3Iid303  lN3W0W-9N!H31Id  13V  30NVHV8 


ANGLE  OF  ATTACK.  ALPHA.  DEGREES 

FIG.  5 BODY  FLAP  EFFECTS  DURING  TARE  PITCH  RUNS 

CCJMACH  = .75  PAGE  253 


Ui  ui  LxJ  Id  Ld  UJ 
< UUUUUL) 
O — 


ldVWlO  '1N3I3I33303  lN3WQW-9NIH31Id  1JV  33NV3V8 


ANGLE  OF  ATTACK.  ALPHA.  DEGREES 

FIG.  5 BODY  FLAP  EFFECTS  DURING  TARE  PITCH  RUNS 

CE3MACH  = .85  PAGE  255 


CO 

\n 

c\ 


1“  LUUJtjJliJldLd 

< uuuuuu 


LU 

CO 

< 

CL 


LO  X 
CJ 

* < 

CD  X 


Lu  Ll 


IdVWlD  *J.N3I3Idd3Q3  lN3W0W-9NIHDl!d  ldV  33NV1V8 


ANGLE  OF  ATTACK.  ALPHA.  DEGREES 

BODY  FLAP  EFFECTS  DURING  TARE  PITCH  RUNS 


JLJVW13  'lN3I3IdJ3G3  lN3W0W-9NIH3Hd  idV  33NV3V8 


r- 

LD 

CM 


UJ 

CD 

< 

Cl 


ANGLE  OF  ATTACK.  ALPHA.  DEGREES 

FIG.  5 BODY  FLAP  EFFECTS  DURING  TARE  PITCH  RUNS 

CGJMACH  = .95 


Su  z 

zz 

w V>U,  kx  — - 


° a«2|g8S8 


u 


r-  • 

no 


S22 

hhi- 

(/>(/)(/) 

+ + + 
l-P“  P- 

ggg 

J—K-K- 

</></>  lfl»-*-*P- 

SSS5^ 

CD  CD  © r P-  H- 

>>>t/um/> 
+ ♦ + 
in  ifii/)*-*  *-*»-» 
^ aororCDCDCD 

g «.„*>>> 

K $££® 
-7111111 

or  <<<<<< 

v?  XXXXX~ 

a <<<<<< 
000000 


Z CT>  (T>  (P  QXTKn 
o tn\/>!n*ni/>kn 

k o^oooo 

fssssss 

— 1 1 1 j i f 

ibtoiotbibu) 

tCtOtDCDCOtO 


l 


0 gggggg 

<<<<<< 


f'CDCx}^ 


Q 


w 


W 588222 

< gggggg 

P—  UJUJUILJUJUJ 

< uuuuuu 

Q ww^»ww*~. 


CO 

in 

c\ 


LU 

CD 

< 

CL 


in  1 
u 

• < 

CD  YL 


U-  X 


1JVWI3  '1N3I3I333Q3  lN3WQW-9NIH31Id  ldV  33NV1V8 


ANGLE  OF  ATTACK.  ALPHA.  DEGREES 

BODY  FLAP  EFFECTS  DURING  TARE  PITCH  RUNS 


ANGLE  OF  ATTACK.  ALPHA.  OEGREES 

BODY  FLAP  EFFECTS  OURING  TARE  PITCH  RUNS 


ANGLE  OF  ATTACK,  ALPHA,  DEGREES 

FIG.  5 BODY  FLAP  EFFECTS  DURING  TARE  PITCH  RUNS 

CJJMACH  = 2.00  PAGE  2G0 


• • •—  * • 
— o>-  ►-  zz 

K-  tfu  U — — 
< 


UJ  ‘ 

UJ 


Q. 

< __ 

-J 

Q -^<£  * — 10 

fi§?§i 

-J 

UJ 

< ] 

Hi 

?!?£ 

tfU/UA 


252 

Khh 

(flUUflHKh 

A.U222 

552&S& 

icsfisss 

g >>> 

tlilsss 

b?  DXXXXX 

S <<<<<< 

oooooo 

S0io><r»o<p<D 
u>wr>ir>ioiAir> 
^ <<<<<< 
*-  oooooo 

5 888888 

© 

£ 888888 

<<<<<< 


!CDCXJ43 


(/) 


85§8--£ 

< 222222 
K UJ  UJ  U UJ  UJ  UJ 

< uuuuuu 

CJ  MWOWIWWI 


CD 

(N 


LU 

CD 

< 

Cl 


co 


cc 


CJ 


LU 

cn 

< 


CO 

cc 

ZD 

CD 

CO 

CJ 


I o 

Lu  CD 

>- 

CD 

CD 

CD  u 


m x 

CJ 

• < 

CD  X 

►— • <r-» 

LU  < 


gu  z 
— QH ^ ZZ 
< 


U 

U. 

W ii.uuafl.0-- 

Q>  lj  Lxjujfr  &■  < 


* 888888 
-J  r^nor^Wo 


,m 


iJUfi  ►*■  h-  ►- 

ss  222 

ffiffi  I — I— 

>>  (flt/)</> 

£l£  555 
z ^>:> 

£££ 

a.  ww 

— i * lit 

8"  =rn 

UJ  <<Ui<<< 
Q OO^jOOO 

gcn<r<oa><n 

lo  lT>  — jlo  tr>uo 
— <<—<<< 
^ DO< DOO 

| 88*888 

£ ISlFim 

° 

<<o<<< 


l<XKXl43 


fi  i i i j i n i [ 1 1 n I i i ii  j 1 1 * i ) > li  < ) in  1 1 n i l it  t n n Liilm  ij.ti,it  lmiimiiim|iin  mu  ii  n lim  ipili  Luui-U  Ai-U  *-»ii  | n » lLiill  li  mm  1 1[  m i ] i i » 1 1 1 1 n j 1 1 1 1 J u>  ipm  j n n )n  . . ji . i r« 

-.IS  -.12  -.08  -.04  0 .04  .08  .12  .IS 

BALANCE  F0RWAR0  PITCHING-MOMENT  COEFFICIENT,  CLMFWO 

■ FIG.  5 BODY  FLAP  EFFECTS  DURING  TARE  PITCH  RUNS 

CBDMACH  = .70  PAGE  262 


w — i/i  cd  r*  **  i/> 
<75  QQO--: 


UJ  Ld  Ld  Id  LJ  -d 

< uuuuuu 

O wwwwww 


n 

CD 

CN 


LU 
C D 
< 
CL 


CO 

ZD 

or 

re 

CD 

cu 

UJ 

or 

< 

! — 

CO 

:zc 

or 

cd 

CD 

CO 

CD 

UJ 

UL_ 

Li— 

UJ 

Q- 

-C 

— j in 

uu 

• 

>- 

CD 

CD 

CO  II 


m x 

o 

• < 

CD  X 

•> — I o 

Li—  CD 


N3 


IN3I3I J3303  33a0d-“lVWfcQN  33NV1V8 


-.16  -.12  -.08  -.04  0 .04  .08  .12  .IE 

BALANCE  FORWARD  PITCHING-MOMENT  COEFFICIENT.  CLMFWD 

FIG.  5 BODY  FLAP  EFFECTS  DURING  TARE  PITCH  RUNS 

CODMACH  = .80  PAGE  2G4 


— gcO<N  tT> 

< 

K-  UJ  <jJ  UJ  !jJ  Ld  Ld 

< uuuuuu 

0 wwww^w 


in 

CD 

c\ 


LU 

CD 

< 

Cl 


on 

z 

ZD 

zn 

CD 

Q Z 


az 

-c 


CD 

►— « 
QZ 

ZD 

CD 

CD 

CD 


in 

CD 


CD 

CD 

CD  ll 


LO  X 
CJ 

• < 

CD  X 

U-  UJ 


N3 


1N3I3I333Q3  33a03-lVWUQN  33NV3V8 


< §gggg§ 


b~  Uf  UJ  UJ  LJ  UJ  LU 

< uuuuou 


NO  *lN3I3Id33D3  3Dy0d-3VWy0N  33NV1V8 


-.16  -.12  -.08  -.04  0 .04  .08  .12  .IE 

BALANCE  FORWARD  PITCHING-MOMENT  COEFFICIENT.  CLMFWO 

FIG.  5 BODY  FLAP  EFFECTS  DURING  TARE  PITCH  RUNS 

CG3MACH  = .95  PAGE  267 


NO  *J.N3I3I3i303  33yOJ-lVWyON  33NV1V8 


h-  LdUJ  bJUJ  Id  Id 

< uuuuuu 

O WWWW.WW 


N3  *.LN3I3Idd3Q3  33UQd-"IVWaQN  33NV1V8 


NO  ‘1N3I0I333QD  30«03-lVWa0N  30NV1V8 


-.16  -.12  -.08  -.04  0 .04  .08  .12  .IE 

BALANCE  FORWARD  PITCHING-MOMENT  COEFFICIENT.  CLMFWD 

FIG.  5 BODY  FLAP  EFFECTS  DURING  TARE  PITCH  RUNS 

CJ3MACH  = 2.00  PAGE  270 


- is  -.12  -.08  -.04  0 .04  .08  .12  .H 

' " BALANCE  FORWARD  PITCHING-MOMENT  COEFFICIENT.  CLMFWD 

FIG.  5 BODY  FLAP  EFFECTS  DURING  TARE  PITCH  RUNS 

C A ]MACH  = .60  PAGE  271 


*-  UIUJ 

< uuuuuu 

O WV^WW 


CO 

DZ 

Cc 

zn 

cd 

CU 

UJ 

cn 

-c 

i — 
CD 

c2 

ZD 

CD 

CO 

CD 


CD 

CD 

CO 


in 

CD 


CN 

CN 


UJ 

CD 

< 

CL 


O 


u 


X 

CJ 

< 


CD 


13  ‘1N3I3I 33303  33«03-I3Il  33NV1V8 


Z 

o 

zz 

►-  </>u»  u.  — — ■ 

< 

Iewsss 

£,  <5i>~ tooho 


W U.UUfl.0.^  _J 

tn  -jffi  x >-  rsiv> 


■5  SKI 


5 888 


8888? 


5ff><  <0><  < 
ui  -j  __i  tn  _i  _j 
— < — < — 
H-  o<<o<< 
< > > > > 
5 g<<g<< 

£*«*« 

lj 

$<<&<< 

<QO<OQ 


Ljj  — ggCj  ^ri/1 

< §£gggg 

H*  LJ  LJ  UJ  UJ  UJ  UJ 

< uuuuuu 


n 

CN 


LlJ 

O 

< 

CL 


Q_ 

-C 

i in 

u_  r-* 

• 

>- 

cu 

C3 

CO  li 


in  x 
o 

• < 

CD  X 


I 

! 


! 


“13  *lN3I3Idd3Q0  33y0d-ldn  33NV1V8 


13  ‘1N3I3I 33303  33803-1311  33NV1V8 


-.16  -.12  -.08  -.04  0 .04  .08  .12  .16 

BALANCE  FORWARD  PITCHING-MOMENT  COEFFICIENT.  CLMFWQ 

FIG.  5 BODY  FLAP  EFFECTS  DURING  TARE  PITCH  RUNS 

CE3MACH  = .85  PAGE  275 


13  ‘1N3I3I33303  33803-1311  33NV1V8 


-v 

tfes 


R8 

H O 


LU 


§ §§§§§! 


° °dd°alsl 

Z 0><<<J><  < 

© ui  _>  _ur>  _r_i 

t-  6<<o<< 
< >>  > > 

lg<<g<< 
c5  »- 1-  r-  *“  »- 
— > on  i no 

*8«8S2 
o <<  << 

U U>-  t-UKh- 

cr  < < Qc  < < 
< OD  < DO 


< §ggggg 

»—  u UJ  UJ  UJ  UJ  Ld 

< uuuuou 

O 


! 


13  ‘1N3I3I33303  33UQ3-13I1  33NV1VS 


-.16  -.12  -.08  -.04  0 .04  .08  .12  .IE 

BALANCE  FORWARD  PITCHING-MOMENT  COEFFICIENT.  CLMFWQ 

FIG.  5 BODY  FLAP  EFFECTS  DURING  TARE  PITCH  RUNS 

CG3MACH  = .95  PAGE  277 


13  ‘J.N3I3I  JJ3Q3  33803-1311  33NV1V8 


cn 

CN 


13  41N3I3I33303  33803-1311  33NV1V8 


-.16  -.12  -.08  -.04  0 .04  .08  .1 

BALANCE  FORWARD  PITCHING-MOMENT  COEFFICIENT.  CLMFWD 

FIG.  5 BODY  FLAP  EFFECTS  DURING  TARE  PITCH  RUNS 

CHMACH  =1.50  p 


~ OK  zz 

►-  i flu  u. 

< 

fc  ri^OiOQOQ 
y i/} r>  — -/I Q/i Lf> 

> o cn  r-  f n p c — 
t OBm  — ojono 

ut  p~^si  1 

y 

g 

u 

U.  U 

W uu.uG.Q-fl.  _j 
a lj  uj  ut  & Ct  a < 


i §§§§§§ 


8B8888 

< qoooqq 


zzzttz 

5 CD  CD*—  u >- 
>><ntnt/> 
♦ ♦ + 

a:  (z  Ct  cd  a»  cd 


f zzzfcaa 
CL 

— 1 1 i i 1 1 

a <<<<<< 

8 ---r== 

UJ  <<<<<< 
Q OOOOOO 

g(j>  (7)  <n  <n  <y>  cn 
i/)  iz)  ui  in  if>  in 
— <<<<<< 
»-  OOOOOO 


8 gggggg 

<<<<<< 


'cocxy^a 


< §g§i gi 

i—  Uf  UJ  Ld  UJ  UJ  UJ 

< uuuuuu 

O wwww^w 


ID  ‘iN3IOIdd3DO  33803-1313  33NV3V8 


-.16  -.12  -.08  -.04  0 .04  .08  .12  .16 

BALANCE  F0RWAR0  PITCHING-MOMENT  COEFFICIENT.  CLMFWD 

FIG.  5 BODY  FLAP  EFFECTS  DURING  TARE  PITCH  RUNS 

CJDMACH  = 2.00  PAGE  280 


00 

CM 


LU 

O 

< 

0. 


to  X 
u 

- < 

CD  X 


Ll-  < 


Cm 

03 

CM 


LU 

CO 

CL 


co 

ZD 

CC 

ZC 

CJ> 

h— 



CL- 

UJ 

DZ 

-C 

CD 

:^r 

ct: 

ZD 

CD 

CO 

CD 


_J  o 
Lu 

>- 

CD 

CD 

CO  II 


LO  X 
U 

• < 

CD  X 

t-  -*  r> 

U-  GD 


CD 

(N 


LxJ 

CD 

C 

a 


i o 

L±_  00 

m 

>- 

CD 

O 

DD  II 


ID  X 
(_> 

• < 

CD  X 

* i r-s 

Ll_  Q 


13  •iNBIDIidBOD  BOaOd-lBIl  33NV1V8 


in 

oo 

CM 


LlJ 

CD 

< 

CL 


co 

ZD 

CtZ 

HZ 

CD 

a I 

uu 
oz 
-c 
► — 

CD 

QZ 

ZD 

CD 

CO 
I — 
CD 
UJ 

u_ 

Ul_ 

UJ 

cc 


in 

CD 


CD 

CD 

CD 


UD  X 
CD 

■ < 

CD  X 
» — • /-> 

U~  UJ 


13  41N3I3I33303  33803-1311  30NV1V8 


lu  — * 

§88555 

H*  UJ  UJ  UJ  UJ  Ld  UJ 

< uuuuuu 


CO 

OD 

CN 


Ll-1 

CO 

< 

CL 


CO 

ZD 

QL 

m 

co 


OL 

-C 

CD 

Or: 

ZD 

cd 

CO 
I — 
CD 
LU 
Ll. 
U- 
LU 

CC 


o 

CD 


>- 

CD 

CZ> 

m 


LD  X 
U 

• < 

cd  r 

» — * r-\ 

U_  Cl 


13  ‘!N3I3Idd303  33803-1311  33NV1V8 


(/) 


W — 1/>  g ^ i/> 

Ui  UJ  UJ  UJ  Ui  ui 

< uuuuuu 

a wwww^^r 


co 

CM 


UJ 

CD 

< 

CL 


c n 

ZD 

ct: 


CD 

H— 

» — < 

CL. 

LU 

< 

CD 

zz: 

»-— « 

CtC 

ZD 

CD 

CO 

CJ 

LU 

Ll 

u_ 

LU 

CU 

C 

— I IP 

u_  co 

* 

>- 

CD 

CD 

CO  II 


to  X 

CJ 

• < 

CD  X 

*> — i r-v 

Li_  CD 


13  *1N3I0I 33300  33803-1311  33NV1V8 


CO 

CD 

(N 


LU 

CD 

< 

Q_ 


in  i 
u 

• < 

CD  21 


Uu  X 


ID  41N3I3I3J3D3  33iJD3-ldIl  33NV3V8 


BALANCE  DRAG-FORCE  COEFFICIENT.  CD 

. BODY  FLAP  EFFECTS  OURING  TARE  PITCH  RUNS 


z U.  z 

ft  * • • • 

zz 


mmm 

Z-,  toono 


it/  uu.uo.ft  a _j 

te:tt £1;  rlo 

<n  _J  CD  x >-  N 


iB8§g8§ 


§888888 
> oooooo 


;uj<<  < 

JjjOOO 

><<ncn<n 

kooo 

i«8S8 

■■  tr  r- 

o i « • 
)zajtcu5 
3 U>U)UO 

?I»yy 

;o<  < < 


'COX^tf 


rsi  Tf-iri 

8§g 


K-  LJ  UJ  LiJ  Id  LiJ  Ld 


g UUUUUU 


cn 

00 

CM 


UJ 

CD 

< 

CL 


LO  X 
U 

• < 

CD  X 


ID  4iN3IOIdd30D  SOHOd-ldll  3DNV3V8 


BALANCE  DRAG-FORCE  COEFFICIENT.  CO 

BODY  FLAP  EFFECTS  DURING  TARE  PITCH  RUNS 


5^.-2.. 

~ z z 

►-  in u_  u.  — 
< 


2 

£ 


Lu 


H 


§22 

hi— h 

VUAtfJ 


f?£s- 

H*  h-  *— 

«/)(/>  to  trt*- 
£££(?<?<? 
525S£S 

S!iPi!?£55 

- 

1 Wwwwww 
—*111111 
Ojj  <<<<<< 

y <<<<<< 
oooooo 

g q}CHOT<ncncn 


_ in  ji  in  in  in  uo 
— <<<<<< 
oooooo 


$888888 
<5  r'r't'r'f'r- 

— I I I 1 ! I 

\m  to  o)  to  to  to  ti) 
2 tO(2u>tOl£>CO 

umm 


coo&a 


</> 


< §gggg£ 

h-  UJ  Ld  LJ  LJ  Ld  LJ 

< uuuuuu 

O WWWWWW 


13  * 


1N3I3I dd3Q3  33d0d-idn  33NV1V8 


.08  .12  .16  .20  .24  .28  .32  .36  .40 

BALANCE  DRAG-FORCE  COEFFICIENT'.  CD 

FIG.  5 BODY  FLAP  EFFECTS  DURING  TARE  PITCH  RUNS 

CJDMACH  = 2.00  PAGE  290 


uj  — [T>  L0  J1 

B880DO 

< Dcatt  Q:  cr  Q: 
y~  Id  UJ  UJ  Ld  UJ  uJ 

< OUU5LDOO 
O 


cn 

(N 


UJ 

CD 

< 

Cl 


CO 

z: 

CD 

QZ 

DC 

CD 


LU 

OZ 


CO 

► — < 

az 

ZD 

CD 

CO 
1 — — 
CD 


I o 

Lc  CO 

m 

'>- 

CD 

CD 

CD  n 


LO  X 
U 

• < 

CO  x 

1- — 1 r^> 

u_  < 


1N3  *iN3I3I ddBOD  33dOd-lVWyON  3V101 


Smf? 


1N3  ‘1N3I0I JJ3Q0  33d03-"IVWy0N  1VJ.01 


ANGLE  OF  ATTACK.  ALPHA,  DEGREES 

FIG.  5 BODY  FLAP  EFFECTS  DURING  TARE  PITCH  RUNS 

CBDMACH  = .70  PAGE  292 


< §g§ggg 

►—  UuJUJiiJuJUJ 
g 000(300 


1N0  4iN3I3Ii33G3  33HQJ-3VWUDN  3V101 


cn 

cn 

(N 


UJ 

CD 

< 

a 


in  t 
cj 

• < 

cd  r 


u 


ANGLE  OF  ATTACK.  ALPHA.  DEGREES 

BODY  FLAP  EFFECTS  DURING  TARE  PITCH  RUNS 


u.  Z 
* *•— • 

7 

L It  — - 


• • 

— ZZ 

i-  (flij 


-«<Si  I 


S 
v 

UJ 

Vjl  u 

W LU(i.ag.a  j 
tt  ujyujft  55  < 

S-iSxvNiy 


<§§§§§§ 

u 


25 


Is  ® 

55 

66 

III  5£S 

r?  i i lit 


♦ + + 


CD  CD  GO 
>>> 


a << 

«== 

u 

5<n<n<<n<n<n 
inio-juii/im 
— <<—<<< 
H oo<ooo 

5 88*888 
g 83*888 


'cocxkta 


a sfiHits!* 
< gggggg 

*-  LihJigLJiJLd 

g ouoooo 


IN3  4 1N31 3 I d J3Q3  33UG3-1VWUGN  IViOl 


CD 

C\ 


IU 

CD 

< 

Ol 


LO  X 

u 

• < 

CD  X 


ANGLE  OF  ATTACK.  ALPHA.  OEGREES 

BODY  FLAP  EFFECTS  OURING  TARE  PITCH  RUNS 


LO 

CD 

CM 


Uf 

CD 

< 

CL 


CO 

ID 

cl: 

IT 

CD 

CL. 

UJ 

cl: 

< 

CD 

» — *. 
DC 
3D 
CD 

CO 

CD 


in 

OD 


CD 

CD 

CD  n 


LTD  X 
CJ 

• < 

cd  r 
►— » 

Ll_  UJ 


IN3  "1N3I3I JJ303  ^QJ-lVWaQN  3V101 


1ND  *lN3I3Idd303  33yQd-~IVWUDN  1V101 


ANGLE  OF  ATTACK.  ALPHA,  DEGREES 

FIG.  5 BODY  FLAP  EFFECTS  DURING  TARE  PITCH  RUNS 

CF3MACH  = .90  PAGE  296 


rV4 

i <n 


r- 

cn 

CM 


— Q*~  ♦-  ZZ 

K V>Ll  U.  — — 


it?  Ij-U'j-G-C 

a uJaJiAJtr? 


-S3K 


UJ 

. _J 

: < 


rr£u 

X>Nitrt 


mm. 

Q —CD  ~tf> 

7~  7~ 

!§§§§§§ 

-J 

UJ 

<§§§§§§ 

w 

3 

<fl 

§ 

+ 

I- 

i 

s * 

> </> 

«!  ? 

IP 

8=  S 

UJ  < U)  U < UJLd 

z <n<  <a><  < 
© j 

*-  o<<o<< 
< >>  > > 
5 g<<g<< 

£5  i — *— 

i I u>§?ti)?5 

6 t0<<w<< 

<J  UK-  hUKh 
$<<£<< 
<oo<oa 

f!cDXJ^3 

> 

V> 

ijj  — gu>fsi-<rm 

< §g§iii 

k-  m uj  uj  uj  uj  uj 

< OOt50O(5 

Q 


UJ 

o 

< 

a 


ud  X 

o 

• < 

CD  X 


CD 


ANGLE  OF  ATTACK.  ALPHA.  DEGREES 

BODY  FLAP  EFFECTS  DURING  TARE  PITCH  RUNS 


J)i  ""*80^— 1/1 

< §g§gg§ 

¥—  LJUJUJUJUJUJ 

< 000(500 

O wwwwww 


CD 

CO 

Cv 


w 

CL 


UO  I 

u 

• < 

CD  r 

►— « r^x 

Uu  I 


1N3  fiN3I3Idd3Q3  33yQd-3VWyDN  IViOi 


ANGLE  OF  ATTACK.  ALPHA.  OEGREES 

BODY  FLAP  EFFECTS  DURING  TARE  PITCH  RUNS 


IN3  dJLN3I3I3J303  33HQd--lVWyQN  3V101 


cn 

CD 

CN 


UJ 

CD 

< 

CL 


to  X 
o 

• < 

CD  21 


ANGLE  OF  ATTACK.  ALPHA.  DEGREES 

BODY  FLAP  EFFECTS  DURING  TARE  PITCH  RUNS 


uj  —gtofN^nn 

< §g§gfg 

h-  UlUJWUliiJld 

< CSooSoGS 

O ww^www 


1N0  *JLN3I3Idd3Q0  33y0d-lVWd0N  1V101 


ANGLE  OF  ATTACK.  ALPHA,  DEGREES 

FIG.  5 BODY  FLAP  EFFECTS  DURING  TARE  PITCH  RUNS 

CJ3MACH  = 2.00  PAGE  300 


o 

CO 


WgiSBCir* 

popooo 

< eraser  ts 

lx!  UJ  LJ  LJ  UJ  U 

< oooooo 


UJ 

CD 

c 

a 


in  x 

c_j 

• < 

cd  r 


Ll.  < 


QMJ1WD  ‘XN3I3IJd303  1N3WDW  9NlH31Id  1V101  adVWdOd 


ANGLE  OF  ATTACK.  ALPHA.  DEGREES 

BODY  FLAP  EFFECTS  DURING  TARE  PITCH  RUNS 


►"*  LU  Ll!  Lv’  -iJ  Uj  LlJ 

< 00<33oi3 


OMdlWO  ‘1N3I3I dd3Q0  1N3W0W  9NIH3iId  3V101  OdVMdOd 


ANGLE  OF  ATTACK,  ALPHA,  OEGREES 

FIG.  5 BODY  FLAP  EFFECTS  OURING  TARE  PITCH  RUNS 

C C D MACH  = .75  PAGE  303 


</></>  K H- 

SS  222 

©CD 

>>  t/uncn 

+ ♦ * 

IptA 

go:  & ©CD  CD 
^ >>> 
?Sf  ffiPiP 

Q.  ' www 

r:  i » iii 

§“  =“ 

«<<uj<<  < 

©O  jjOOO 

g<ncr><  0><J>G1 
mm  _)inif)LA 

zzz><£zz 

5 82>  888 

o r-  FtrE^r^r^ 

— i i © i i i 

£{g$*jm 

<< o<<< 


CDcxtfa 


W o88-"- 
< gggggg 

K Ll)  Ui  LJ  LJ  UJ  UJ 

g SoSoao 


CMdiWD  4iN3IDIdd30D  J.N3WDW  DNIHDlId  3V101  OdVMdDd 


ANGLE  OF  ATTACK,  ALPHA,  DEGREES 

FIG.  5 BODY  FLAP  EFFECTS  DURING  TARE  PITCH  RUNS 

C 03 MACH  = .80 


GM31WD  '1N3IDI3J3Q3  1N3W0W  9NlHOlId  1V101  OdVMaOi 


ANGLE  OF  ATTACK,  ALPHA,  DEGREES 

FIG.  5 BODY  FLAP  EFFECTS  DURING  TARE  PITCH  RUNS 

CEJMACH  = .85 


LU 

CD 

< 

CL 


0M31W0  *J.N3;.3Idd303  1N3W0W  9MIHDlId  “1V101  OdVMdOd 


gu  z 

- • •_  • • 

zz 

< 

^ Q <T>  T ' C » Q t*  — 

<£  in  ~ cd  o n o 


W U U II  _J 

W jfflx  > Njcfl 


8 xi£  zz^ 

t i 

i™ 

_j 

Ui 


ce  < < 

LJ  < UJ  LJ  < U UJ 
S 

z <n<  < <n<  < 

o «j  in  _j  _j 

~ o< <o< < 
<:  > > > > 

58<<8<< 

CD  ►—  ►—  f**.  ►—  k- 
— i go  i oq 

O <<  < < 

u UHhUHh 

ff  < < s < < 

<00<QQ 


'CD>^£ 


UJ  — g tOfN  xfLO 

§8onoo 
ttaorao^ 

>-  LJLUUJ  tJUJUJ 

g 000(333 


o 

od 


UJ 

o 

< 

a 


Ln  x 
a 

• < 

CD  X 

Ljl_  CD 


aMdIWD  ‘1N3I3I33303  1N3W0W  9NIH31Id  1V101  QdVfldOJ 


ANGLE  OF  ATTACK.  ALPHA.  OEGREES 

BODY  FLAP  EFFECTS  DURING  TARE  PITCH  RUNS 


uj  — mtpc^tn 

< ggggfg 

H-  Ld  UJ  UJ  Id  LiJ  UJ 

< oooooo 

O 


00 

o 

ro 


UJ 

CD 

<c 

a. 


in  X 
CJ 

• < 

CD  21 


Ll.  X 


0M31W3  ‘1N3I3I 33303  1N3W0W  9NlH31Id  1V101  QdVMdOJ 


ANGLE  OF  ATTACK.  ALPHA.  OEGREES 

BODY  FLAP  EFFECTS  DURING  TARE  PITCH  RUNS 


VO 


800000 

< Cttffafta 

h-  Ul  UJ  UJ  UJ  LlJ  LJ 

< 02)0000 
O ww— — 


O) 

o 

D 


UJ 

CD 

< 

a 


co 

ZD 

az 

3: 

CD 

cc 

UJ 

OZ 

< 

CD 

S 

ZD 

CD 

CO 
I — 

CD 

UJ 


o 

in 


CD 

CD 

QD  II 


in  x 

0 

■ < 

cd  z: 


QM31W3  4iN3I 31 333D3  1N3W0W  3NIH3iId  1V101  OdVWdOJ 


o 


~ zz 

t-  VJU.  u.  — ~ 


ft  moooooQ 
£ 8!n~o8too 


UJ 

y 

v 

Ui 

U 


(N  \ 


X >-M 


UJ 

-J 


H 


222 

tnun/> 


ggg 

K h-  H 

<f>if){fii~  y~  i— 

£iigg£ 

?55$$S 

Sffffsss 
5 ■«*^<>>> 
P zzgegg 

7*  I l 1 I » 1 
flt  <<<<<< 

ft  zzz~z~ 

UJ  <<<<<< 

Q oooooo 

5<r>  (THrxn  (n<r> 
l/HKO  lO  tO  1.0  tf> 

— <<<<<< 
OOOOOO 

Issssss 

(5  r*  r**  r- r- n 

— i t i i i i 
u U)tJOtjDtDtO(i> 
Z O<3ci)C0U)CO 

<<<<<< 


$CDCx^, 


Si 


ft 


a 


— \Z)iDfi  'Tin 

Iggggg 

r-  uj  uj  ls  uj  uj  uj 
g 0(50000 


CO 


OMJiWO  ‘1N3I 01 33300  J.N3W0W  9NlH0lId  0V101  OaVKHOd 


ANGLE  OF  ATTACK.  ALPHA.  DEGREES 

FIG.  5 BODY  FLAP  EFFECTS  DURING  TARE  PITCH  RUNS 

CJDMACH  = 2.00  PAGE 


n 


LU 

CD 

C 

CL 


LO  X 
CJ 

• < 

cjd  r 


Ljl-  < 


13V1W3  ‘1N3I3IJJ303  1N3W0W  9NlH3iId  3V101  1JV 


ANGLE  OF  ATTACK.  ALPHA.  DEGREES 

BODY  FLAP  EFFECTS  DURING  TARE  PITCH  RUNS 


c\i 

w—* 

cn 


UJ 

CD 

< 

CL 


c n 

ZD 

QC 

zc 

CD 

I — 

cc 

LU 

DC 

< 

CD 

CC 

ZD 

CD 

CO 
y — 
CD 


O 

r^ 


CD 

«ZD 

CD 


LO 


CD 


X 

CJ 

< 

:z 

n 

CD 


'v_y 


</> 


UJ  — 

§08000 
5 5:  ft:  ft  ft 

H-  UJ  UJ  UJ  LlJ  UJ  L»J 

< 000000 

O 


13V1W3  ‘1N3I3I 33303  1N3W0W  9NIH3lId  “IV101  13V 


ANGLE  OF  ATTACK.  ALPHA.  DEGREES 

FIG.  5 BODY  FLAP  EFFECTS  DURING  TARE  PITCH  RUNS 

CCDMACH  = .75  PAGE  313 


IdVIWD  'lN3I3Idd3Q3  1N3W0W  9NlH31Id  3V101  idV 


cn 


\jj 

C D 
< 
CL 


ANGLE  OF  ATTACK.  ALPHA.  DEGREES 

FIG.  5 BODY  FLAP  EFFECTS  DURING  TARE  PITCH  RUNS 

CDDMACH  = .80 


FIG.  5 BODY  FLAP  E 

CEJMACH  = .85 


ANGLE  OF  ATTACK,  ALPHA,  DEGREES 

FIG.  5 BODY  FLAP  EFFECTS  DURING  TARE  PITCH  RUNS 

CF  JMACH  = .90 


$ ~ 6 ^ ~ ~ 
< 

►“  Ui  Uj  uJ  U.1  UJ  LlJ 

< 15000(33 

O WW>W~WW 


JLdViWD  ‘1N3I0I 33303  1N3W0W  9NIH01Id  1V101  13V 


ANGLE  OF  ATTACK.  ALPHA,  DEGREES 

FIG.  5 BODY  FLAP  EFFECTS  DURING  TARE  PITCH  RUNS 

CGDMACH  = .95  PAGE  317 


1JV1W0  ‘1N3IDI J33QD  1N3W0W  9NIH3lId  "IViQl  idV 


ANGLE  OF  ATTACK.  ALPHA,  DEGREES 

BODY  FLAP  EFFECTS  DURING  TARE  PITCH  RUNS 


— g 10  <N  TI-  Lf> 

< 

^ UJ  uJ  UJ  Ui  UJ  LaJ 

< oooooo 


CD 

cn 


UJ 

CD 

C 

CL 


LO  X 
CJ 

• < 

CD  X 


13V1W3 


1N3I3I333G3  1N3W0W  9NlH3iId  1V1QI  ldV 


ANGLE  OF  ATTACK.  ALPHA.  DEGREES 

BODY  FLAP  EFFECTS  DURING 'TARE  PITCH  RUNS 


JL3V1W3  ‘.LN3I3I333Q3  1N3W0W  9NIH31Id  IViOl  13V 


ANGLE  OF  ATTACK.  ALPHA.  DEGREES 

FIG.  5 BODY  FLAP  EFFECTS  DURING  TARE  PITCH  RUNS 

CJDMACH  = 2.00  PAGE  320 


H"  LlJ  lJ  VjJ  LJ I4J I4J 

< aooooo 

a WWWWWW 


1N3  4 


1N3I3I333Q3  33*10  J-3VWUDN  IVlOl 


-.16  -.12  -.08  -.04  0 .04  . .08  .12  .16 

FORWARD  TOTAL  PITCHING  MOMENT  COEFFICIENT,  CMTFWD 

FIG,  5 BODY  FLAP  EFFECTS  DURING  TARE  PITCH  RUNS 

CADMACH  = .60  PAGE  321 


JLN3  4iN3I3IJd3D3  33yDd-“IVWdQN  “IV1D1 


FORWARD  TOTAL  PITCHING  MOMENT  COEFFICIENT,  CMTFWD 

FIG,  5 BODY  FLAP  EFFECTS  DURING  TARE  PITCH  RUNS 

C9JMACH  = .70  PAGE  322 


iNO  *lN3I0I3d3QD  33aQd-3VW8DN  3VJ.Q1 


-.16  -.12  -.08  -.04  0 .04  .08  .12  .16 

FORWARD  TOTAL  PITCHING  MOMENT  COEFFICIENT,  CMTFWQ 

FIG.  5 BODY  FLAP  EFFECTS  DURING  TARE  PITCH  RUNS 

(Cl  MACH  = .75  PAGE  323 


1N3  4iN3I3Idd3QD  33H0d-1VWd0N  1V101 


-.16  -.12  -.08  -.04  0 ,04  .08  .12  .16 

FORWARD  TOTAL  PITCHING  MOMENT  COEFFICIENT,  CMTFWD 

FIG.  5 • BODY  FLAP  EFFECTS  DURING  TARE  PITCH  RUNS 

CODMACH  = .80  PAGE  324 


iNO  ‘1N3I3I J33Q3  30yQd-"lVWaQN  "IViOl 


- . l'G  -.12  -.08  -.04  0 .04  .08  .12  .18 

FORWARD  TOTAL  PITCHING  MOMENT  COEFFICIENT.  CMTFWO 

FIG.  5 BODY  FLAP  EFFECTS  DURING  TARE  PITCH  RUNS 

CEOMACH  = .85  PAGE  325 


CD 

<N 

n 


uj 

CD 

C 

a 


co 

ZD 

CC 

zn 

CD 


LU 

cn 


CD 

► — « 
QZ 
ZD 
CD 

CO 

CD 


o 

<r> 


CD 

CD 

CD  II 


LO  X 
CD 

• < 

CD  X 

►— « r\ 
Ll_  Ll 


e;  : a 


iND  'lN3I3Idd303  33yGd-3VWH0N  1V101 


iX  o88--£ 
< £££ggg 

h~  LJUJUJUJliJUJ 

g 30 01300 


1N3  aiN3I3lJ330O  33a0d-~IVWa0N  3VJ.01 


-.16  -.12  -.08  -.04  0 .04  .08  .12  .IS 

FORWARD  TOTAL  PITCHING  MOMENT  COEFFICIENT,  CMTFWD 

FIG.  5 BODY  FLAP  EFFECTS  DURING  TARE  PITCH  RUNS 

CGDMACH  = .95  PAGE  327 


CD 

<N 

n 


UJ 

CD 

< 

CL 


CN 

9 


II 


X 

CJ 

< 

r 

o 

x 


J.N3  *iN3I3IiJ3Q3  33y03-lVW80N  3V1D1 


z a Z 
O • 

~ Q»-  h-  ZZ 

►-  tAa.  u — — 

< 


V 

2 

U) 

u. 


w uuii-O-0-0-  -> 
wcr  5a< 
If&triru 
tA  _)&  x v NiCn 


§§§?§§ 


—CD  —tD 


f §§§§§§ 


-J 

U 


< mi 

h • * • 

u 


n 

SaJa 


+ + 


52 


UHA 
+ + 


XX  222 


55  S 


£2 

6 **  -"T 


♦ ♦■  + 


~ 


z;_ 

0.  — w 

— I 1 


CD  CD  CD 

>>  > 

£££ 


QC  <<  <<< 

CP)  — - 


UJ  <<UJ<<< 

o oo^ooo 


l/^  tO 

^ oS<6o6 

|S8?S§§ 

o r**  r*  t- r- r*.  rv 
— I 1 Q f I I 
U.  tbtDZlDthtO 
Z iDtD  to  U)  tD 

8 22^222 
<<o<<< 


foocx^n 

V) 

v- 

UJ  — *gg<NHl*t/> 
< §22222 


UJ  LJ  UJ  tj  UJ  UJ 

g OOCSOOS 


-.16  -.12  -.08  -.04  0 .04  .08  .12  .16 

FORWARD  TOTAL  PITCHING  MOMENT  COEFFICIENT.  CMTFWO 

FIG.  5 BODY  FLAP  EFFECTS  DURING  TARE  PITCH  RUNS 

C ID  MACH  = 1.50  PAGE  329 


5 ooir- fNOr’ 

Z {Bin— ujoho 


225 

k- 

§§§ 

+ + + 

</)</></)  t- 1- 1- 
>>><JU/UJ) 

££££5S 


f liiggg 

— » i t * i i V 
a <<<<<< 

a~™ 

8SSSSSS 

z cn  <r>  <r>  or> 

O UT>  lA  u)  io  i/> 
"<<<<< 
OODDO 


§ 


*-  Sooooo 
800088 

— 1 1 1 i t 1 
iDti>ti>tO(i>ib 
Z to  tO  CO  CO  LD  CD 

spm 

<<<<<< 

CO x^c3 


no  *lN3I0Idd3Q3  30a0d-JLdM  *lV10i 


-.IB  -.12  -.08  -.04  0 .04  .08  .12  .16 

FORWARD  TOTAL  PITCHING  MOMENT  COEFFICIENT.  CMTFWO 

FIG.  5 BODY  FLAP  EFFECTS  DURING  TARE  PITCH  RUNS 

CA3MACH  = .SO  PAGE  331 


■ant  t- 


IgasKBga  u 

Z,  <Df)~ IfioSo  £ i 

a hr 


*iillll  R 


j P88R8S 
& =2  *“2 


ss  ^ 

5§  went?) 
Si?  ©55 

£££ 

" I I 111 

«==  =~~ 

a<<u<<< 

DOJOOO 

5885888 

►j  6o<6o6 

1 88*888 

o r-  Is*  is  r-  r* 

— I l Q l I » 

£88*5888 
u k!k£m? 

<<o<<< 

$CQCx^£) 


y oSg--^ 
<gggggg 

K UJLJLJLJLiJUl 

< 3t3t5o3Q 


LU 

eg  ac 

= £ 
CD  !T* 

»— i 

x uj 
.Ou  CH 

,‘t  £ 

°-  CD 


mama 

mkmmmmamm 
mBbmhUIUU 


Q CD 

2E  £ 


05  CD 


U Z 

• • « I • 

z z 

lu  u.  «« 


*8: 


®S2!f?8aa 


<r>  r-  iQ  o t : - * 

in-tooho 


i i 


<§§§§§§ 

Hi 


t— 

</» 

§ 


? 


2 

tn 


> 

» 

< 


— <N 

iv 

a < 

a = 

w <UU<~UJUJ 

°“ai20aieS 

z o>< <<n< < 

O _j  _Jtn  _j  _t 

*-  5<  <o < < 
< >>  > > 

5 8<<8<< 

o Is**-*-  K k— 

— * QO  i QO 
lx  UJZZtOZZ 
2 <i>  CD 

o < < < < 

U UK 

5qq<So 

d 

?CQ>^2 


a 

< 

►- 

< 

o 


— t/}  to  rv*  <r  iA 


UJ  Ld  Id  LiJ  uJ  Ld 

oooooo 


110  ‘1N3I0I 33303  33*103-1311  1V101 


-.18  -.12  -.08  -.04  0 .04  .08  .12  .16 

F0RWAR0  TOTAL  PITCHING  MOMENT  COEFFICIENT.  CMTFWD 

FIG.  5 BODY  FLAP  EFFECTS  DURING  TARE  PITCH  RUNS 

COMACH  = .75  PAGE  333 


113  '1N3I3I d33Q3  33y0d-Un  1V101 


-.16  -.12  -.08  -.04  0 .04  .08  .12  .16 

FORWARD  TOTAL  PITCHING  MOMENT  COEFFICIENT.  CMTFWD 

FIG.  5 BODY  FLAP  EFFECTS  DURING  TARE  PITCH  RUNS 

CDDMACH  = .80  PAGE  334 


in 

n 

n 


td  UJ  Uj  UJ  LiJ  4i 

< issoaoo 

113  ‘1N3I3I33303  33^03-1311  1V101 


LU 

o 

< 

Cl 


cn 


ao 

JO 

CJ> 


CL_ 

LlJ 
CxO 
< 
f — 

CD 

► — » 
oo 
ZD 
CD 

CO 

CD 

UJ 


__j  in 

Ll_  00 

>- 

CD 

O 

OD  M 


to  X 
u 

- < 

CD  X 

i— » o 

U_  LU 


113  '1N3I3I33303  33^03-1311  1V101 


-.16  -.12  -.08  -.04  0 .04  .08  .] 

FORWARD  TOTAL  PITCHING  MOMENT  COEFFICIENT.  CMTFWO 

FIG.  5 BODY  FLAP  EFFECTS  DURING  TARE  PITCH  RUNS 

CFDMACH  = .90 


g S . .2 

ZZ 

h-  V«Ll  Ll  — — 


? Qor'- No t — 
uBtn^ioono 

uj  — ^ «’ 

* 

K 

U 

U.  UJ 

Wuuu.jg(L  j 

* prills 

_jffi  X >-  NitfS 


imm 


§§§§§§[ 
id  - • . - . 
_f 
Id 


»=  = 

LJ  < UJUJ  < LlIU 

BoaM°flW 

2 <n<  <<n  < < 
— 

►-  o<<o<< 
< > > > > 

5S<<8<< 

O fv  fv  t-h- 

5 s??&?§ 

o <<  < < 

CJ  Uh  I—  OH-  K- 

(r  < < t < < 
<oa<oo 


'cn<x^n 


113  '1N3I3I dd303  30803-1311  1V1Q1 


I 


-.18  -.12  -.08  -.04  0 .04  .08  .12  .18 

F0RWAR0  TOTAL  PITCHING  MOMENT  COEFFICIENT,  CMTFWO 

FIG.  5 BODY  FLAP  EFFECTS  DURING  TARE  PITCH  RUNS 

CGIMACH  = .95  PAGE  337 


113  ‘1N3I3I333Q3  33803-1311  1V101 


ijj  — 

< §ggggf 

►—  UJUJ  IUUJLJ  UJ 

< OoOoCo 

a wwwwww 


113  *lN3I3IdJ303  30^03-1311  1V101 


(■t  i n 1 1 n i|  i m j i in  1 1 n ij  i in  j nil  |iiiiitLii iiuijiiiiiitllll  ml JJUll| hi  iliii  Inn  j till  Ijui  j ini  Ii  i ii  ji  i i i | i i m | tm  j i n i | n i i j h t i j.  i > i 

-.16  -.12  -.08  -.04  0 .04  .08  .12  .16 

FORWARD  TOTAL  PITCHING  MOMENT  COEFFICIENT.  CMTFWD 

FIG.  5 BODY  FLAP  EFFECTS  DURING  TARE  PITCH  RUNS 

C I 3MACH  = 1.50  PAGE  339 


110  ‘1N3I0I333Q0  33M0J-un  "IViQl 


-.IS  -.12  -.08  -.04  0 .04  .08  .12  .16 

FORWARD  TOTAL  PITCHING  MOMENT  COEFFICIENT.  CMTFWQ 

FIG.  5 BODY  FLAP  EFFECTS  DURING  TARE  PITCH  RUNS 

CJDMACH  = 2.00  PAGE  340 


1TD  4iN3I3I dd3Q3  33aDd-ldn  3V101 


n 


UJ 

o 

< 

CL 


cn 

ZD 

cl: 

CD 
I — 

Cl! 

LU 

QL 

CD 

2! 

QL 

ZD 

CD 

CO 

CD 


I O 

Li-  LO 

V 

>- 

CD 

CD 

CD  11 


LO  X 
CJ 

• < 

CD  X 

►—1  n 

Li-  < 


113  41N3I3I JJ303  33*03-1311  1V101 


r 


Ll 

(I 

< 

a 


in  x 

CJ 

• < 

CD  X 


CD 


TOTAL  DRAG  FORCE  COEFFICIENT.  CDT 

BODY  FLAP  EFFECTS  DURING  TARE  PITCH  RUNS 


m 

rr 

n 


no  • 


LU 

O 

< 

CL 


LO  X 
CJ 

• < 

cd  r 


CJ 


1N3I0I dd3Q3  30803-1311  1V101 


TOTAL  DRAG  FORCE  COEFFICIENT.  COT 

BODY  FLAP  EFFECTS  DURING  TARE  PITCH  RUNS 


113  ‘1N3I3I33303  33^03-1311  1V1G1 


V4 

co 


LU 

CD 

< 

a. 


co 

2: 

=> 

cc 

m 

CD 


LxJ 

CfcT 


CD 

QI 

ZD 

CD 

CD 
I — 
CD 
LU 
Cl- 
Li- 
LU 

Q_ 


O 

CO 


CD 

CD 

CD  n 


LO  X 
CD 

• < 

CD  X 


o 


CD 


(N 

n 


CD 


Cm 


00 

o 


ui  — ingfN  t in 

< §§g§gg 

¥-  UJ  UI  UJ  l±J  LJ  UJ 

< OOOOOO 

a 


in 

CO 


UJ 

CD 

< 

CL 


O 

u 


Of)  • 
UJ 

cj 
*— ♦ 

u. 

^ Ll_ 
cmUJ 

• o 

<_J 

UJ 

CJ 

QC 

oO 

CmU- 

* CD 
< 
QC 

a 


CD 

12: 

ZD 

cc 

re 

CJ 
t — 

» — i 

Q_ 

UJ 

ce 

pC 

CD 

z: 

ce 

ZD 

CD 

cn 

CJ 


LO 

00 


CD 

cz> 

CD  II 


UD  X 
CJ 

• < 

CD  2: 

H-H  O 

U_  UJ 


JP3  '1N3I3I333Q3  33803-1311  1V101 


CO 

n 


UJ 

o 

< 

a 


in  x 
u 


• < 

CD  r 


113  ‘1N3I3I33303  33dOJ-ldn  1V101 


TOTAL  DRAG  FORCE  COEFFICIENT.  COT 

BODY  FLAP  EFFECTS  DURING  TARE  PITCH  RUNS 


- ZZ 

- ft  'o.  U 


*-  UJ 

4ju.uu.a5aj 

^ptru 
ft  _j  m x 


S ~!5  "“!£ 

I I 

§ §§§§§! 


t-  - 

O < UJ  U)  < UJ  Id 

* D^0ff>^ 
; o>< <<n< < 

J if)  _i  _un  _J_ J 
- < — <«« 
- o < < o < < 
c > > > > 

r g<<g<< 

3 >-  h-  »—  k- 

Z <i§§o>§z 

£ CD  CD 

3 < < < < 

j <j»-  t-yi-K- 
&<<&<< 
<QO<OD 


PCCCx^^ 


d -~lOid<n  in 
A OOQ 

C gggggg 
- UJ  UJ  UJ '.  ii  UJ  UJ 

^ OCD0OOO 


113  ‘1N3I3I 3J3Q3  30803-1311  1V101 


.08  .12  .16  .20  .24  .28  .32  .36  .40 

TOTAL  DRAG  FORCE  COEFFICIENT.  CDT 

FIG.  5 BODY  FLAP  EFFECTS  DURING  TARE  PITCH  RUNS 

CG3MACH  = .95  PAGE  347 


ft oS8--- 

< cft:cr  a £?S? 
y~  m uj  u uj  uj  iu 

< 0000013 

O www— ww 

no  *1X313111303  33UQ1-L111  1VLQL 


CD 

TT 

cn 


UJ 

o 

< 

0- 


to  X 
u 

* < 

CD  Z 


U-  X 


TOTAL  DRAG  FORCE  COEFFICIENT.  COT 

BODY  FLAP  EFFECTS  DURING  TARE  PITCH. RUNS 


z ^ z 
o ■ ■ ■-*  • • 

~ q-  >-  zz 

i-~  viLk  u — 

< 


mmi 


§§§§§§§ 


<§§§§? 


§5 

15i?  S5S 
*>> 

^22  £££ 
d ““ 

•-•ii  iii 

a <<  <<< 

a==  =z= 

UJ  < < Ld<  < < 
O OD^ODO 

gO^O<Cn(T>C7> 
ID  i/>  10  in  irt 

^ 65<666 

Iss^sss 

0 r*  r**  tr 
— i i o i i i 

u.  iflchztbtoto 

Z 0LD  U>t0<3 

u uuKCjnu 
ffcc  <&&  or 
< <a  < < < 


!CE30«3£] 


,08  .12  ,16  ,20  .24  .28  .32  .36  .40 

TOTAL  DRAG  FORCE  COEFFICIENT.  COT 

FIG.  5 BODY  FLAP  EFFECTS  DURING  TARE  PITCH  RUNS 

CDMACH  = 1.50  PAGE  349 


o 

in 

co 


113  ‘1N3I3IJJ303  33«0J-lJn  1V101 


LU 

CD 

< 

CL 


CO 

C£ 

I c 

CD 
I — 

Q_ 


Od 

C 


CD 

etc 

33 

CD 

CO 

CD 

LU 

U- 

Lu 

LU 


>~ 

CD 

CD 

CD 


O 

o 

CM 


in  x 
u 

• < 

CD  X 

*— I o 

•D 


gu  Z 

— zz 

t-  (/>U  U — 

< 


— <N 


i 888888 

-j  r-r>oi'Mo 
^ ~i£  *~i£ 

i i 

§ §§§§§§ 


UJ 

-J 

Ul 


^ 888888 

< Oooooo 

5 

>-►->- 

<ntn</i 

+ + + 
t-  »-  H- 

h-  f—  ►— 

</>(/»  t/»l“HK 

iix222 

CD  CD  00’  h-»~ 

>>  >vu/>t/i 

2225SS 

S*«-*>>> 

“£$££££ 
Cl  W-WWVH.WW 
— 1 < I I 1 I 

K <<<<<< 
UJ  <<<<<< 

O oooooo 

gen  <ji  cd  oi  oi  <n 

1/1  l/l  J1  >/1  ifi  l/l 
— <<  <<<< 
»-  OOOOOO 
< 

V 

o r^r-r^r^ 
— i i i i i j 


888888 


l 


tO  CD  CO  CD  ID  CO 

Co  to  CD  to  to  to 


)cno<0n 


tn 


w — gtOCN^riH 

< §g§§2§ 

*-  UJ  UJ  UJ  CJ  UJ  UJ 
g OtDOOOtD 


I I t 


303  * 1N3I3I 333Q3  33803  9V80  AO083803  “IV101 


in 

n 


UJ 

o 

< 

CL 


to  X 
o 

• < 

CO  X 


Lt_  < 


ANGLE  OF  ATTACK,  ALPHA.  DEGREES 

BODY  FLAP  EFFECTS  DURING  TARE  PITCH  RUNS 


CM 

m 

cn 


uj 

o 

< 

Cl 


UJ 


I o 

ll-  r- 

• 

' 

CD 

CD 

CD  W 


CD  X 

• < 

CD  X 

♦-H  r> 

Ll.  CD 


8 u. . .2  . . 

— q*->~  t t 

k Cnu  u.  ~ — 

ft  moomoon 

i BSFrRBgs 

± c5ji  — ooKo 

uj  — ^ 1 

£ 

UJ 

u.  LJ 

W ukLQn.ft  j 
a W UJ  y ft  ft  ft  < 
ft  ft  ft  z z 3:  t j 
Vi  -J  O x >-  m trt 


|g88§88 

8 ZiS 
7~  7~ 

Z OOQQOO 

> 880880 


s§§§i 

tt 


£2.  S 

ft  < < 

8=  = 

y <wuj<ujuj 

*°dd°dd 
z <n<  <a>< < 

O O _J  _JO  _J  _J 

~ o< <o<  < 
< > > > > 

«8<<g<< 
o r- 1- 1-  r~  i-  *- 
— 1 QO  1 DQ 

'Z$?z$z* 

© <<  << 

u UN—  hUHH 
ft  < <ft  < < 

<oo<oo 


fanc><^^ 


Uj  — gtOfN^rO 

888555 

< ftftftftftft 

J—  UJ  Ld  UJ  LjJ  UI  LlI 

g OOOOOO 


d03  '1N3I3I333Q3  33UDJ  9V8Q  AQ083d0d  1VI01 


ANGLE  OF  ATTACK,  ALPHA,  DEGREES 

FIG.  5 BODY  FLAP  EFFECTS  DURING  TARE  PITCH  RUNS 

CCJMACH  = .75  PAGE  353 


y — inmrsi^m 

< §§§ggg 

O w^»wwww 


^r 

in 

m 


L U 
CD 
c 
Cl 


LO  X 
CJ 

* < 

CD  X 


o 


303 


1N3I0I 33300  33003  9V0O  AO003003  3V101 


ANGLE  OF  ATTACK*  ALPHA.  DEGREES 

BODY  FLAP  EFFECTS  DURING  TARE  PITCH  RUNS 


* 

g u.  • .2 


< 


2 

k? 

u 

u 

£ 


III* 


J03  ‘1N3I3I 33303  33U03  9V8CI  AG083UQ3  “IV101 


ANGLE  OF  ATTACK,  ALPHA,  DEGREES 

FIG.  5 BODY  FLAP  EFFECTS  DURING  TARE  PITCH  RUNS 

CJDMACH  = 2.00 


Cm 

CjO 

CO 


LlI 

CD 

< 

CL 


to  X 
CJ 

• < 

CD  X 


CD 


dV3 


JLN3I3Idd3Q3  33«0d-"]VIXV  AQQG3y0d  IVlOi 


ANGLE  OF  ATTACK.  ALPHA,  DEGREES 

BODY  FLAP  EFFECTS  DURING  TARE  PITCH  RUNS 


ANGLE  OF  ATTACK.  ALPHA.  DEGREES 

FIG.  5 BODY  FLAP  EFFECTS  OURING  TARE  PITCH  RUNS 

CODMACH  = .80 


ANGLE  OF  ATTACK.  ALPHA,  DEGREES 

FIG.  5 BGOY  FLAP  EFFECTS  DURING  TARE  PITCH  RUNS 

CFDMACH  = .90  PAGE  36G 


00 

CD 

CD 


LU 

CD 

< 

0l 


CNJ 

m 

>-  ~ 

CD 

CD 

CD  H 


m x 
u 

* < 

CD  X 


Ll  X 


dV3  ‘1N3I3I dd303  33a0d-"lVIXV  AOQ83U0d  3V101 


< gggggg 

l~  UJ  Ld  UJ  UJ  UJ  UJ 

< 000300 

d¥0  4IN3I3I ddBDD  33y0d-1VIXV  AQ083yDd  1V101 


cn 

co 

<n 


UJ 

CD 

< 

CL 


in  x 

o 

* < 

cd  r 


ANGLE  OF  ATTACK.  ALPHA.  DEGREES 

BODY  FLAP  EFFECTS  DURING  TARE  PITCH  RUNS 


o 

r- 

m 


LU 

CD 

< 

a 


JVD  'J.N3I0I333QD  33y03-"IVIXV  AQ0a3y03  3V1Q1 


ANGLE  OF  ATTACK.  ALPHA,  DEGREES 

FIG.  5 BODY  FLAP  EFFECTS  DURING  TARE  PITCH  RUNS 

CJDMACH  = 2.00  5 


8V3  -JLN3I3U33Q3  3380J-1VIXV  3SV8  AQ08-n3Q0W 


oo 


LlJ 

CD 

C 

CL 


LD  X 
O 

• < 

CD  X 


U-  < 


ANGLE  GF  ATTACK,  ALPHA,  DEGREES 

BODY  FLAP  EFFECTS  DURING  TARE  PITCH  RUNS 


8V0  ‘1N3I0I JJ303  33a0d-3VIXV  3SV8  AQ0a-33Q0W 


ANGLE  OF  ATTACK.  ALPHA,  DEGREES 

FIG.  5 BODY  FLAP  EFFECTS  DURING  TARE  PITCH  RUNS 

C B 3 MACH  = .70 


8V3  4iN3I3Idd3Q3  33d0d-*1VIXV  3SV0  A0Q8-330QW 


ANGLE  OF  ATTACK.  ALPHA.  DEGREES 

BODY  FLAP  EFFECTS  DURING  TARE  PITCH  RUNS 


8V3  ‘1N3I3I 33303  338Dd-3VIXV  3SV8  AQ08-1300W 


ANGLE  OF  ATTACK.  ALPHA,  DEGREES 

FIG.  5 BODY  FLAP  EFFECTS  DURING  TARE  PITCH  RUNS 

CE3MACH  = .85  PAGE  375 


8V0  *iN3IDI333QD  33d03-3VIXV  3SV8  AQ08-13Q0W 


ANGLE  OF  ATTACK.  ALPHA.  DEGREES 

FIG.  5 BODY  FLAP  EFFECTS  DURING  TARE  PITCH  RUNS 

cdmach  = .90 


gu  Z 

- o*-h-  zz 
»-  (All  u.  — — 

< 

ft  HinOinQQO 
. gr)r>--*J^Qu»^ 

2 Q<T>f^  N O^-  — 
ffim  — icono 


k»  u u Q-  o.  Ql  _i 

</i  jffl  X > N(A 


3ffi§K{ 


5 888888 

> oooooo 

(jJ  **«••! 

-I 

UJ 


.<§§§§§* 


X | 

® h- 

> v> 


Boe<  florid 
z <n <<o><< 
o 

k o< <o< < 
< _>>_>> 
| S<<8<< 

O hkkFf-h 
— i QQ i DQ 

o <<  << 

O UI-HUhh 

<E<<?r  << 
<DD<OD 


fCDCXtfd 


< 

K 

< 

o 


— mcDtN  'Tin 


8V3  -lfv*3I3Idd3Q3  33U0d-3VlXV  3SV8  AQ08-33aQW 


ANGLE  OF  ATTACK.  ALPHA,  OEGREES 

FIG.  5 BODY  FLAP  EFFECTS  DURING  TARE  PITCH  RUNS 

CG3MACH  = .95  PAGE  377 


8V3  *iN3I3Idd3Q3  308Qd-lVlXV  3SV8  A008-13G0W 


ANGLE  OF  ATTACK.  ALPHA.  DEGREES 

BODY  FLAP  EFFECTS  DURING  TARE  PITCH  RUNS 


g £ . .5  • • 

>-  V*Ll  U. 

< 


5888888 


5^o6o 

i<<navi> 

><060 

3*882 

JZtOtftJ) 
5 U5UH0 

ca<  << 


>crxxi43 


}—  UJ  Ld  Ld  LJ  U)  LJ 

< oooooS 


cn 

r- 

co 


LxJ 

CD 

< 

Q_ 


LD  X 
O 

• C 

CD  X 


8V3  •1N3I3IJJB03  .33MDJ-1VIXV  3SVG  AGOa-lBQOW 


ANGLE  OF  ATTACK.  ALPHA.  DEGREES 

BODY  FLAP  EFFECTS  DURING  TARE  PITCH  RUNS 


ANGLE  OF  ATTACK.  ALPHA.  OEGREES 

FIG.  5 BODY  FLAP  EFFECTS  DURING  TARE  PITCH  RUNS 

[JJMACH  = 2.00 


z ^ z 

o 

- OHH  ZZ 
k-  tnu.  u — •— 

< 

ft  r>LnomQQQ 

2 QO>r-fsO£:« 
£ <2in~ ifloho 

uj  — ^ 1 

y 

8 

UJ 

u.  UJ 

y UkliO-Q.^  J 
£ ujujujtr  5£< 

55fc5s£« 

<§§§§§§ 
—to 
1 1 

Z QOOOQO 

5888888 

UJ 

-J 

UJ 

„ 888888 
< OOOOOO 

XHT 

h 

~rri  i mr 

LJ 

*rmr 

TTTT 

-TTTT 

TTTTT 

jTT'TjTTTT 

pm 

-TTTT 

91 

Tmrr 

■ 

■ 

1 

m 

H 

| mi 

TFT 

Trrr 

TTTT 

TTTT 

| 

TTTT  i 

0 24 

E 381 

r 

rr 

H 

■ 

■ 

1 

■ 

g 

I 

| 

| 

I 

Ml 

Si 

■ 

IB 

9 

I 

I 

| 

* 

c 

■ 

9 

- 

■1 

■ 

■ 

E 

■ 

■ 

1 

■ 

| 

: 

■ 

9 

— 

— 

9 

9 

■ 

I 

I 

f (N  CO 

1 < 

a 

| 

: 

91 

fl 

■ 

1 

: 

91 

19 

J 

: 

4 8 12  IS 

MTACK.  ALPHA.  DEGREES 

RE  PITCH  RUNS 

j 

ns 

IB 

■ 

_A 

p> 

tki 

— 

: 

j 

m 

m 

p,B 

1 

Ji 

r 

n 

j 

9 

m 

i 

m 

i 

m 

■ 

9 

■ 

9 

i 

[cfl 

t 

/ 

t 

~G 

z 

m 

B 

i 

9 

B 

L 

III 

9 

VI 

/ 

J 

“ 

: 

M 

i 

1 

9 

B 

91 

!S 

m 

B 

■ 

i 

0 

\ 

m 

■ 

■ 

9 

1 

1 

II 

s 

1 

ii 

II 

L 

_ 



9 

■ 

9 

ml 

K 

1 

a 

z 

m 

9 

_. 

9 

9)1 

fl 

9 

■j 

m 

— 

- 

— : 

m 

L 

9 

ml 

9 

■ 

m 

Hi 

sss 

►—  t—  1— 

tfUOl/) 

§§§ 

♦ > + 

h-  H-  K 

t/U/U/)K-  h-  K 

AiA888 

888S5S 

gm>:>> 

“222888 
Q.  www^-rww 

— • 1 1 I 1 1 1 

tr  <<<<<< 

m 

9 

9 

9 

1 

mu 

II 

ii 

I/I 

9 

m 

■ 

9 

B 

2 

i 

91 

Hi 

II 

9 

B 

9 

■ 

9 

■ 

B 

9 

9 

II 

9 

KM 

1 

ii 

i 

ft 

9 

■ 

■ 

B 

■ 

■l 

■ 

9 

■ 

B 

B 

9 

9 

13 

9 

111 

Li 

ri 

9 

9 

9 

9 

B 

3 

1 

91 

i 

9 

■ 

9 

9 

9 

9 

|| 

9 

ill 

ig 

i 

B 

9 

| 

9 

i 

B 

I 

i 

1 

-8  -4  0 

ANGLE  OF  ) 

30Y  FLAP  EFFECTS  DURING  TA 
.so 

9 

9 

1 

9 

B 

9 

9: 

9 

i1 

9 

91 

9 

9 

i 

i 

9 

B 

B 

B 

8i 

I 

9 

9 

9 

9 

9 

9 

9 

9 

n 

9 

91 

ri j 

g 

ft? 

9 

m 

■ 

9 

9 

H 

9 

■ 

91 

i 

: 

j. 

L 

fll 

m 

9 

i! 

9 

m 

B 

9 

i 

*1 

9 

■ 

3 

: 

_ 

J 

9 

m 

B 

P 

9 

9 

1 

B 

B 

■ 

j 

9 

9 

9 

1 

9 

1 

j 

9 

m 

q 

i 

B 

9 

1 

a 

■ 

9 

9 

9 

9 

I 

9! 

□ 

% 

r 

a 

9 

B 

9 

8 

B 

■ 

■ 

_ 

a== 

u;  <<<<<< 
□ OOOOOO 

Z mcnocncnai 

O Ij-i  L0  lO  L0 1/> 

— <<<<<< 
i-  OOOOOO 

5 8S8888 

o r* 

— i i i i i } 
U,  CD  IQ  COCO  CO  CO 

Z cocScocolDu) 

8 888888 
<<<<<< 

9 

9 

9 

9 

■ 

1 

91 

9 

B 

9 

■ 

91 

1 

9 

■ 

9 

8 

__ 

9 

9 

9 

9 

9 

B 

9 

9 

9: 

i 

9 

9; 

9 

■ 

9 

i 

9 

B 

■ 

j 

91 

9 

9 

S 

■ 

1 

9 

9 

9 

9 

1 

1 

9 

i 

1 

fl 

9 

9 

9 

m 

■ 

9 

9 

9. 

9 

i 

i 

9 

9 

■l 

: 

9! 

1 

E; 

9 

9 

B 

9 

g 

i 

9 

B 

i 

B 

: 

9 

9 

9 

B 

i 

■ 

B 

B 

S 

B 

9 

z 

U 

jin 

mu 

9 

i 

■ 

9 

1 

J-LLiluiij 
3 r 

3 C 

3 C 

• 

3A 

5 

<M  CD  n 

i 1 ? 

o tn  ^ 

> O C 

in 

S ~88r*<jn 

< §§§888 

H-  WUJUJLJLjJLU 

< ffiCDfflCOffiQO 

A' 

r 

-i 

3 

• 

✓3 

r 

r 

c 

* 

3 r 

H r 

3 C 

• 

1N3I 

si  - 

■H  «- 

3 C 

• 

3I3J 

- C 

-i  «— 

3 C 

» 

303 

cn 

o 

o 

• 

DJ- 

0 

c 

c 

nv 

3 

3 

3 

• 

IX 

r 

c 

c 

V 

3 

3 

■ 

3S 

c 

c 

c 

va 

3 

3 

3 

• 

i 

tr 

c 

c 

IV 

3 

3 

3 

• 

i 

c 

c 

IV 

ma 

3 

) 

a 

-1 

FIG.  5 

CAJMACH 

Cm 

00 

n 


uj 

CD 

< 

CL 


— J O 
U-  c- 

• 

>- 

CD 

CD 

OD  II 


LO  X 
U 

• < 

CD  X 


00 


AVD  4lN3I0IdJ3D3  3Oa03-1VIXV  3SV8  1IV1  *IV0IJL«3A 


>►-  *-  zz 

)U  U.  — * — 


WU)  ttt 

55  £></><?> 

§®S 

ees 

CL  “*-«  w»ww 

— I I ill 

85=  555 

Ui  <<ld<<< 

o oojjooo 

gff>cn<oa)a) 
in  in 

— <<  — <<< 
I-  oo<ooo 

| 88^888 

<-*110111 
i*  uubzmcou) 
z lduj  £5iot5 

8fc?y£m? 

<<o<<< 


: GZXXk^ 


ANGLE  OF  ATTACK.  ALPHA,  DEGREES 

FIG.  5 BODY  FLAP  EFFECTS  DURING  TARE  PITCH  RUNS 

CD3HACH  = .80  PAGE  384 


AV3  ‘iNBIOIdJBOO  BDaDB-BVIXV  3SV8  1IV1  BVDIiidBA 


in 

co 

o 


UJ 

o 

< 

CL 


LO  X 
U 

• < 

cd  r 


UJ 


ANGLE  OF  ATTACK.  ALPHA,  DEGREES 

BODY  FLAP  EFFECTS  DURING  TARE  PITCH  RUNS 


AV3  4iN3I3Ui303  33dOJ-3VIXV  3SV8  1IV1  IVOIiiOA 


ANGLE  OF  ATTACK.  ALPHA.  DEGREES 

BODY  FLAP  EFFECTS  DURING  TARE  PITCH  RUNS 


CD 

00 

n 


o*~ ►“  zz 
►-  viu u 


5 Qoir-  Nqc:" 
£ QS lo  — iOOfoa 


it?  ii-ii.uo.a.tL_j 
u uiujujCr  tr  a < 

ssfe&y 


diS  "~i£ 

7~  7~ 

i §§§§§§ 


►—  I—  I — 

SS  ^ 

03  CD  *-*->— 
>>  1/W>V> 

£!£  555 

Sil  eeip 

Q. 

— I I 111 

8~  55S 

UJ  <<Ui<<< 
Q ODgjDOO 

g(no><o>a>m 
vOu>  _j  in  in  in 
— <<  — <<< 
00<0D0 

$88*888 

— I l Q l i I 

't 

<<o<  << 


lj  — inu><\  ^in 
US  OOQ 

< s°i??S 

►“  WWUJWliJUJ 

O 


AV3  ‘lN3I3Idd3Q3  33y0d-lVlXV  3SV8  "1IV1  "IV3I103A 


ANGLE  OF  ATTACK.  ALPHA.  DEGREES 

BODY  FLAP  EFFECTS  DURING  TARE  PITCH  RUNS 


z U.  j i rr 

~ z z E 

m 

^9 

m 

9 

TTTT- 

TTTT- 

TT^T~rrn~| 

g 

B 

1 1 rt 

TTTT- 

TTTT" 

B 

m 

HI 

m 

9 

mill 

1 

■ 

g 

■I 

nrij 

- N 

^ O 

CO 

r> 

O LU 

►—  W>  U.  Sjl  •“*  — £ 

i 

9 

91 

1 

J 

B 

Bi 

Bi 

g 

B 

m 

B 

B 

i 

Bi 

E 

1 

R m^OtnQQQ  t 
lT  £ ^ ~ ^ QJ>  u*  t 

■ 

9 

91 

fll 

B! 

B 

B 

91 

■ 

9 

B 

B 

B 

g 

fll 

E 

H 

B 

I 

£.  cBui  Jtootoo  p 

■ 

1 

B 

fll 

Bi 

9 

B 

91 

91 

9 

fl 

B 

1 

Bi 

1 

Bi 

9 

91 

W U ' 

y 

■1 

■ 

s 

9 

g 

i 

■ 

■ 

9 

Bi 

91 

9 

g 

g 

fl 

■ 

B 

g 

B 

g 

9 

CD 

< 

CL 

CO 

tf 

U 

■ 

■ 

■ 

■ 

■ 

i 

1 

■ 

■ 

■ 

■ 

g 

■ 

■ 

■ 

H 

B 

■ 

B 

1 

Ll  UJ 

W L.  Cl  U ft.  G.  Q,  _» 

£££? ezu 
«_jm  x>nv» 

■ 

■ 

■ 

■ 

■ 

■ 

9 

■ 

■ 

■ 

■ 

■ 

9 

■ 

■ 

■ 

■1 

■ 

■ 

9 

91 

9 

9 

9 

9 

91 

91 

9 

9 

B 

B 

91 

91 

9 

9 

9 

9i 

■ 

■ 

g 

B 

9 

9 

9 

91 

9! 

9 

91 

B 

B 

gi 

9 

Bi 

9 

9 

<N|jJ 

i 

i 

i 

3 

Bi 

9 

g 

fl 

I 

91 

j 

9 

9: 

9 

9 

91 

Bi 

B 

Bi 

9 

91 

i 

■ 

3 

B 

B 

9 

1 

B 

9 

9 

J 

9 

9 

91 

91 

B 

91 

9 

<8§§8§§ 
^ — CD  —CD 

9 

9 

9 

B 

9 

g 

B 

B 

9 

B 

gi 

91 

9 

Bi 

1 

m 

■ 

9 

B 

1 

B 

fli 

1 

m 

9 

9 

Bi 

91 

B 

B 

9 

— UJ 

a: 

0 

UJ 

0 

00<  ^ 

!§§§§§§ 

-J 

UJ 

m 

9 

9 

— 

9 

9 

i 

B 

i 

L . 

g 

B 

m 

9 

9 

Bi 

91 

g 

91 

9 

9 

B 

g; 

2 

g 

S 

9 

i 

9 

g 

■ 

S1 

B 

9 

■ 

91 

9 

i 

9 

B 

9 

9 

gi 

9 

B 

B 

91 

g 

g 

fli 

9 

91 

9 

9 

■ 

S 

L_ 

9 

9 

9 

9 

B 

9 

9 

9 

1 

B 

9 

91 

1 3 

* X 

. CJ) 
y:  *— 

A 

000 

000 

00a 

000 

000 

9 

B 

i 

9 

9 

9 

9 

9 

9 

9 

Bi 

B 

Bi 

9 

E 

h-  

Hi 

S92 

Ml  </)</> 

555 

■ 

i 

■ 

B 

g 

B 

fl 

9 

9 

9 

u 

19 

B 

■ 

9 

» 

: 

1 

i 

9 

g 

9 

B 

1 

B 

B 

9 

9 

a 

P9 

9 

B 

B 

B 

9 

L 

B 

1 

B 

B 

□ 

9 

9 

9 

9 

9 

9 

rj 

m 

9 

9 

B 

9 

Q_ 

^ LU 

< £ 
U.  1 — 

■0°  2 
d ^ 

9 

9 

3 

9 

9 

9 

9 

9 

9 

9 

9 

HI 

m 

9 

9 

9 

s 

9 

999 

*-  K>- 
»“H-K 

jjjj'-jfi'fi'fir 

555SS& 

SffSmSm 

— 222SEIP 

ft  wwiwwww 

— 1 1 1 1 1 i 

S <<K<<< 

W §06600 

O inininu3U3i/> 

— <<<<<< 
*-  000000 

5 8SS80S 

(3  ts*f^Ms‘fvrv 
£888888 

9 

9 

g 

9 

9 

9 

9 

9 

9 

9 

n 

g 

9 

■ 

9 

gi1 

m 

9 

9 

9 

n 

1 

9 

9 

1 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

B 

B 

9 

9 

911 

19 

9 

B 

9 

9 

9 

: 

i 

9 

1 

9 

B 

g 

g 

9 

9 

9 

9 

9 

9 

n 

n 

n 

9P 

m 

9 

9 

m 

9 

9 

j 

S 

9 

9 

i 

B 

B 

1 

B 

B 

g 

9 

9 

9 

9 

■ 

9 

9 

9K 

m 

□ 

9 

9 

9 

: 

■ 

9 

g 

■ 

B 

B 

B 

E 

ig 

u 

B 

■ 

3 

B8 

va 

9 

9 

9 

9 

< Q 
cn 

i — 

j 

1 

9 

9 

S 

9 

9 

9 

9 

B 

B 

Bi 

m 

B 

9 

9 

B 

9 

: 

3 

| 

1 

“ 1 CJ 

UJ 
Ul. 
Ll. 
UJ 

Cu 

00  -c 

: 

i 

I 

TP® 

* 

: 

3 

[ 



3 

: 

i 

‘ 1 10 

u_  0 

\ 

* 

>-  (N 

\ 

— 

CD 

CO 

i ii  1 

LI  li 

fV  CD  11 

jjdXXkta 

Si 

ImJ  — iniDCM^lA 

u>  000 — 

< gggggg 

1-  ujwywww 

O WW^WWW 

l 

l 

T * 

0 ^ 

—4  v 

3 C 

• 

b c 

H « 

3 C 

■ 

0 

— 1 

D 

• 

< 

< 

T 

\l 

— f * 

3 C 

• 

T 

- c 

— * f 

3 C 

• 

T 

3 < 

- c 

3 C 

* 

f 

n c 

3 C 

3 C 

• 

T 

0 c 

3 C 

3 C 

^ t 

3 C 

3 C 

• 

1 r 

jo  in 

D O 

3 O 

• 9 

c 

c 

r c 

3 c 

3 c 

• 

1 — 

0 c 

3 c 

3 c 

• 

M 

3 

3 

• 

-1 

FIG.  5 

CJJMACH 

AVD  ‘lN3I0Idd3G0  33U0d--|VIXV  3SV8  HVi  iVDIiadA 


AN3  '1N3I3I 333Q3  33aQJ-lVWHGN  3SV8  HV1  "IVDIUGA 


ANGLE  OF  ATTACK.  ALPHA.  DEGREES 

BODY  FLAP  EFFECTS  DURING  TARE  PITCH  RUNS 


AND  *J.N3I31dd3Q3  33^03-lVWyON  3SV8  1IV1  3V3I183A 


ANGLE  OF  ATTACK.  ALPHA.  DEGREES 

BODY  FLAP  EFFECTS  DURING  TARE  PITCH  RUNS 


AND  '1N3I3I333Q3  33yQd-3VWHDN  3SV8  HVi  ~IV3I1«3A 


ANGLE  OF  ATTACK.  ALPHA.  OEGREES 

BODY  FLAP  EFFECTS  DURING  TARE  PITCH  RUNS 


- Q-1-  zz  E 

i - p 

m! 

TTTT 

TTnyrnr 

rm 

n n 

TTTT 

TTTT 

■ 

m 

TTTTj 

tttt 

TIT r 

9 

TTTTj 

jTTTT 

iTTTT 

TTTT 

TTTT 

TTTT 

TTTT 

TTTT 

Trrr 

TTTT 

N. 

CM 

91 

9 

l_L 

9 

9 

9 

9 

■ 

9 

9 

9 

9 

O 

jS  ntnoinooo  ^ 

E_ 

s 

1 

r — 

■ 

■ 

9 

8 

■ 

9 

8 

9 

9 

B 

9 

9 

9 

■ 

— 

„ tDtn— coorio 

UJ  — ^ 1 

y 

£ 

UJ 

a 

1 

9 

fl 

i 

9 

1 

■ 

■ 

9 

9 

9 

8 

B 

i 

■ 

9 

9 

B 

B 

i 

3 

s 

9 

B 

B 

9 

9 

B 

9 

1 

9 

CM 

. CD 
< 

„ cn 
_<nuj 

m 

B 

9 

j 

9 

9 

■ 

9 

1 

9 

B 

9 

9 

B 

9 

■ 

“13 

U UJ 

U»  ltU.U.fl.fl.0.  J 

££  £ II  T.  5 U 

<7>  _jffl  X >•  Nitf) 

m 

9 

9 

i 

9 

B 

9 

B 

9 

9 

9 

9 

9 

B 

8 

j 

9 

9 

B 

9 

9 

9 

9 

9 

9 

B 

i 

B 

9 

9 

9 

1 

m 

B 

■ 

9 

L 

n 

4 

□ 

9 

8 

r 

1 

j 

5gSP8§ 

xi2  XiS 

i i 

!§§§§§§ 

UJ 

-1 

UJ 

< §§§§§§ 
£ 

s 

*- 

</> 

§ 

♦ 

K- 

£ 

s 2 

> tfl 

♦ 

gS  5 

-s  £ 

: 

9 

9 

9 

9 

9 

9 

9 

9 

9 

B 

B 

9 

9 

9 

1 

i 

i 

: 

■ 

s 

9 

9 

9 

9 

9 

■ 

9 

9 

8 

■ 

1 

i 

j 

; 

B 

B 

9 

s 

9 

9 

9 

■ 

9 

■ 

9 

9 

9 

B 

1 

[i 

9 

■ 

9 

9 

1 

i 

B 

9 

9 

H 

B 

B 

9 

B 

9 

J 

^UJ 

cc 

0 
. tu 

a 

1 

a 

-j 

< 

1 ^ 
r i 

9 

9 

9 

9 

■ 

B 

B 

B 

9 

Vo 

9 

9 

9 

9 

9 

9 

B 

h — 

r 

1 

— 

i 

T 

9 

9 

9 

■ 

9 

s 

■ 

n 

9 

9 

9 

9 

8 

9 

9 

i 

9 

Hi 

9 

9 

9 

PJ 

9 

9 

B 

■ 

B 

9 

9 

9 

9 

r| 

9 

9 

B 

9 

B 

B 

9 

9 

II 

ifl 

9 

■ 

9 

■ 

3 

9 

B 

B 

9 

9 

H 

9 

9 

9 

B 

9 

9 

H 

B 

9 

9 

9 

9 

9 

■ 

• 

1 



i 

rj 

: 

\ 

t 

i 

: 

i 

- 

r| 

h- 

h- 

< 

Ll 

O 

: 

j 

1 

[1 

; 

G 

f 

I 

: 

/ 

ll 

J 

*"  ’ 

ri 

K o 

LU 

D 

CD 

2 

< 

-** 

j 

V 

j 

j 

3_ 

i 

: 

r 

a 

a.  — « 

i j 

a < < 

a-  = 

UJ  < UUJ<  UJUJ 

° 0flidD0^i^ 
z ff><  <0><< 
0 lH  — J — J lA  _J  _f 

is<<8<< 

O ^ — c ► — ► — 

a <<  << 

t < <c£  < < 
<aa<oa 

: 

A 

\ 

a 

' i 

00 
* 1 

: 

a 

: 

* 

! _ 

- 

’ 1 

j 

: 

1 

i 

! 

E 

1 

: 

; 

i 

U1L 

tin 

■i--L.lL- 

i in 

I til 

-LiiL- 

ii  io. 

J-1L 

nil 

■1111 

mi 

.ini. 

11 11 

1U1 

1XL1. 

.ULlJ 

_AL1J_ 

LIU. 

z 

CM 

icoo^a 

> 

</> 

h-  ■" ' 

< §g§ggf 

►-  UWUJUJlJUJ 
g fflCDffiaDfflCD 

O U 

<N  C 

O C 

0 c 

• 

1 

3 C 
M C 
3 C 

3 C 

• 

i 

AN3 

3 V 

0 r 
3 C 
3 C 

m 

1 

‘1N3 

3 C 

0 t 

3 C 
3 C 

• 

1 

1313 

3 U 
r ^ 
3 c 
3 C 

• 

i 

3303 

3 C 
r i 
3 C 
3 C 

« 

i 

33* 

3 U 

n u 
D c 

3 C 

• 

1 

103-1 

3 C 
3 C 
3 C 

3 C 

• 

1 

ivwao 

3 U 

0 Ci 

3 C 

3 C 

• 

IN  3S 

3 C 

0 r 
3 c 

3 C 

• 

1 

V8  1 

r 

3 li 

- r 
3 C 

3 C 

• 

IIV1 

r i 

3 C 
^ C 
3 C 

3 C 

• 

1V3I 

3 U 

0 C 
3 C 

3 C 

• 

1 

1^3/ 

» — ■ — ^ 

3 O 

D CD 

3 a 

3 C 

• « 

l l 

i 1 

1 

i 

1 

in 

cn 

n 


lu 

CD 

< 

CL 


cn 

ZD 

CsC 

zn. 

CD 

cH 


CSC 

-< 


CD 

Z 

ac 

ZD 

CD 

cn 

CJ 


O- 


in 

co 


CD 

CD 

CD  il 


ID  X 
CJ 

■ < 

cd  r 

Lu  UJ 


g - .2  . , 

So»-«~  zz 

U)UW  — • 


*8^5}8fcS 


— to  — « 


w 


ft 


sss 

</*</>  t/> 


525 

AiA555 

???£££ 

O 

- g^^jpjpjg 

fl  WWWWW4W 
**111111 
<<<<<< 


8 SoSSoS  f 


5 RSRS?>?! 

^ eio636o 


i f***  f,,^•  r**  r* 

— I I I 4 I I 


ft 

i 

in 


JU 


$ 088--S 

< aattSSS 

g KjffiKttjtj 


oocxy^a  £ £ 2 


AND  4lN3I3Idd3Q3  SDdOd-nVWiJDN  3SV8  “IIV1  3V3Ilb3A 


>- 

CD 

O 

CD  «i 


ID  X 
U 

* < 

cd  r 


AND  #iN3IDIdd3Q3  33yDd-3VW«0N  3SV8  “II VI  "IVDIiiGA 


ANGLE  OF  ATTACK,  ALPHA,  DEGREES 

FIG.  5 BODY  FLAP  EFFECTS  DURING  TARE  PITCH  RUNS 

CJDMACH  = 2.00  PAGE  400 


o 


LU 

CO 

< 

CL 


LO  X 
O 

• < 

CD  r 

Lu  < 

VJ 


ANGLE  OF  ATTACK.  ALPHA.  DEGREES 

BODY  FLAP  EFFECTS  DURING  TARE  PITCH  RUNS 


OMJAWO  *iN3IDIdJ303  1N3W0W  9NIH31Id  3SV8  1IV1  3V3U83A  QdVrtaOd 


UJ  —ggfSt'TlA 

§00000 
flrQrQ: 

< CD  CD  CD  CO  CD  m 
a ^.^wwww 


0M3AW3  ‘1N3I3I33303  1N3W0W  9NlH3lId  3SV8  1IVI  3V3I183A  QyVMdOd 


co 

o 


UJ 

co 

< 

CL 


m i 
u 

* < 

CD  r 


O 


ANGLE  OF  ATTACK.  ALPHA.  OEGREES 

BODY  FLAP  EFFECTS  DURING  TARE  PITCH  RUNS 


ANGLE  OF  ATTACK.  ALPHA.  DEGREES 

FIG.  5 BODY  FLAP  EFFECTS  DURING  TARE  PITCH  RUNS 

C03MACH  = .80 


QMJAWO  ‘1N3I3I 33303  1N3WQW  9NlH3lId  3SV8  3IV1  “IV3IJLH3A  OdVMdOJ 


in 

o 


UJ 

CD 

< 

a 


LO  I 
CJ 

• < 

CD  2= 
►—i  n 
Ll-  LlI 


ANGLE  OF  ATTACK.  ALPHA.  OEGREES 

BODY  FLAP  EFFECTS  DURING  TARE  PITCH  RUNS 


OMdAWD  #iN3I3I  dd3Q3  1N3WDW  9NIH31Id  3SV8  II  Vi  3V3U83A  QdVMdOd 


CD 

O 


LlJ 

CD 

< 

a. 


ID  X 
U 

* < 

CD  X 


ANGLE  OF  ATTACK.  ALPHA,  OEGREES 

BODY  FLAP  EFFECTS  DURING  TARE  PITCH  RUNS 


M • . . 3TTTTTTTT 

— g*-  zz  E [_ 

TTTT 

TTTT 

TTTT 

-nrr 

“nrr 

17TT 

TTTT 

TTTT 

TTTT 

TTTT 

-TTTT 

TTTT 

TTTT 

TTTT 

TTTT 

■ 

■ 

■ 

rmr 

TTTT 

TTTT 

TTTT 

TTTT 

TTTT 

TTTT 

1 

12  16  20  74 
A.  0E6REES 

s 

PAGE  407 

I 1— 

■ 

■ 

h&m  l 

j 

1 

9 

9 

| 

A 

z.  fiin-ujoho 

UJ  —IN  1 

9 

9 

9 

g 

B 

1 

g 

g 

B 

B 

B 

■ 

■ 

1 

§ 

£ 

UJ 

(0  -J©x  > tsjtf 

9 

9 

9 

9 

B 

9 

i 

B 

1 

1 

9 

9 

B 

g 

“1 

3 

r; 

1 

9 

9 

9 

g 

i 

9 

B 

B 

B 

9 

g 

9 

fl 

9 

i 

9 

■ 

9 

8 

9 

9 

3 

9 

9 

9 

9 

9 

9 

■ 

9 

B 

■ 

B 

B 

9 

8 

9 

9 

B 

i 

9 

g 

S 

B 

IS 

■ 

1 

9 

9 

fl 

1 

9 

9 

9 

9 

9 

9 

B 

9 

m 

n 

9 

8 

fl 

i 

: 

9 

9 

9 

I 

9 

B 

9 

E 

9 

tfj 

g 

■ 

B 

I 

8 

B 

B 

fl 

fl 

%mm 

£j  — <£  -10 
r I 

9 

9 

9 

i 

9 

1 

g 

i 

K 

9 

9 

8 

8 

3 

9 

z 

9 

9 

B 

B 

9 

i 

9 

B 

9 

B 

9 

9 

1 

B 

9 

5 

1 

9 

1 

■ 

B 

g 

■ 

9 

1 

I 

9 

■ 

■ 

9 

■ 

9 

9 

■ 

~\ 

UJ 

_J 

UJ 

<§§§§§§ 

9 

B 

■ 

B 

B 

9 

9 

■ 

9 

B 

9 

i 

”1 

9 

9 

9 

9 

g 

B 

i 

9 

■ 

B 

• — 

■ 

’ : 

8-40  4 £ 

ANGLE  OF  ATTACK,  ALPH/ 

AP  EFFECTS  DURING  TARE  PITCH  RUN 

9 

9 

9 

g 

■ 

9 

i 

■ 

B 

g 

ra 

9 

9 

: 

m 

s 

f- 

</» 

§ 

* 

»— 

I * 

g?  5' 
t»  S 

s=  = 

u;  <uuj<ujuj 

“°aWD<iW 

z o>< <<n < < 

o j 

^ 6<<^<< 
< > > > > 

5 S<<S<< 

tD  r-  h-  p'  h-  k 

54554s9 

0 <<  << 

U Ul-H  U H »~ 

qE  < < a < < 
<oo<aa 

9 

9 

9 

9 

9 

9 

9 

» 

9 

i 

■ 

9 

1 

9 

9 

9 

9 

9 

9 

B 

9 

L 

B 

z 

9 

9 

9 

9 

S 

9 

9 

i< 

□ 

9 

■ 

s 

9 

l 

9 

B 

9 

B 

B 

9 

9 

9 

9 

9 

9 

■ 



- - 

fl 

9 

B 

9 

9 

9 

9 

g 

9 

12 

9 

9 

g 

g 

5 

9 

9 

9 

9 

9 

9 

B 

9 

9 

B 

B 

9 

B 

fl 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

fl 

9 

91 

■ 

9 

9 

9 

9 

9 

9 

9 

B 

8 

fl 

9 

1 

9 

B 

A 

B 

9 

9 

g 

9 

9 

I 

9 

9 

3 

1 

g 

B 

9 

i 

fl 

g 

9 

9 

9 

fl 

i 

|Ki 

B 

1 

B 

9 

9 

EE 

s 

B 

■ 

9 

B 

fl; 

■ 

5 

i 

9 

9 

9 

9 

9 

9 

B 

1 

9 

B 

B 

L 1 

B 

fl 

9 

9 

■ 

9 

g 

9 

9 

9 

8 

1 

■ 

■ 

I' 

B 

B 

■ 

9 

9 

i 

9 

9 

9 

9 

8 

: 

9 

9 

9 

fl 

B 

g 

fl 

B 

-m 

B 

9 

: 

i 1 in 

U_  <T> 

• 

>- 

CD 

CD 

(\j  CD  u 

9 

9 

g 

i 

1 

g 

g 

B 

B 

9 

3 

P : 

9 

9 

9 

9 

9 

fl 

fl 

1 

z 

L 

u 

UJ-ij 

9 

-Li-L-L. 

lLAlt 

m 

9 

m 

HJ-L| 

LLLL. 

LLU_ 

m 

fl 

u 1 1 

ffi 

Lu 

: 

Scoxkta 

> 

< §§gili 

t—  UJ  Ld  UJ  UJ  UJ  UJ 

g mmSmS® 

.018 

.017- 

r\  1 r. 

D U 

-4  w- 

3 C 

• 

3 T 

— « «- 

3 C 

• 

r 0 

«> 

3 C 

• 

\ 

0 c 

— 1 w 

3 C 

• 

r 1 

'J 

-4  w 

3 C 

• 

r i 

- c 

~4  w 

3 C 

« 

r 1 

3 G 

-«  C 

3 C 

m 

n 0 

3 C 

3 C 

• 

0 r 

3 C 

3 C 

• 

1 

3 M 

3 C 

3 C 

• 

3 

3 

3 

• 

TT 

O 

O 

■ 

T 

-1 

FIG.  5 

CG3MACH 

0K3AW3  ‘J.N3I3IJ33Q3  J.N3W0W  9NIH3iId  3SV8  1IV1  3V3IiiJ3A  OdVWdDd 


0M3AW3  4lN3I3Idd3Q3  1N3W0W  9NIH31IH  3SVfl  1TVI  "iv'Himta  n>jv/#mnj 


ANGLE  OF  ATTACK.  ALPHA,  OEGREES 

FIG.  5 BODY  FLAP  EFFECTS  DURING  TARE  PITCH  RUNS 

CH5MACH  = 1 .21 


ANGLE  OF  ATTACK.  ALPHA.  OEGREES 

BODY  FLAP  EFFECTS  DURING  TARE  PITCH  RUNS 


ZZ 

K-  VJIjlU  — «~- 


t.  (DlO  — iflono 


w ii.ii  u.n.Q-0-  _j 

K Mills 

vjjBxvnw 


|?spj 

8 ^2 


</>€/></>»— »—  l— 

f55SKK 

trcrcr©0D® 
O *•***•  > 

aj  <<<<<< 

y SS00S0 

g®<n<n<no><n 
iA\/)inm\na^ 

S?  ooooSo 

5 ££g 

<<<<<< 


COCX^ 


ANGLE  GF  ATTACK.  ALPHA.  DEGREES 

FIG.  5 BODY  FLAP  EFFECTS  DURING  TARE  PITCH  RUNS 

CJOMACH  = 2.00 


ANGLE  OF  ATTACK.  ALPHA.  DEGREES 

BODY  FLAP  EFFECTS  OURING  TARE  PITCH  RUNS 


CM 


gu  z 

J * — * • 

— g*-^  zz 
< 

g ninoLnQOQ 

* SSt^RSS- 

tu  CD  in—  tDoho 

UJ  ~<N  J 

y 

* 

UJ 

u.  yj 

W uiiuH0--» 
a WW^£5S< 


mmi 


— Ifl  — u> 


<§§§! 

►—  • « • 

a 


< <Ui<  < < 
OOJDDO 

z (P<n<cxn(n 
o minjininin 
— < <~  < < < 
K oo<ooo 

Iss^sss 

a r- r- >-*  r- 

— I I Q l J I 
w tbtozcptjDa) 
Z 2>U>  2>2>U) 

8g^m? 

<<o<  << 

l!cOXl43 


w — iniOfN  -<r  tn 

< §iigg§ 

t—  ywuJLJUJUJ 

< SffiQCDmflD 


UJ 

o 

< 

a 


LO  X 
U 

• < 

cd  r 

•— * n 
Lx_  GO 


13VAW3  4iN3I3I 33303  1N3W0W  9NIH3iId  3SV8  3IV1  1V3I1U3A  i3V 


ANGLE  OF  ATTACK.  ALPHA.  DEGREES 

BODY  FLAP  EFFECTS  DURING  TARE  PITCH  RUNS 


ldVAW3  ‘J.N31 31  dd3Q3  1N3W0W  9NlH3iId  3SV8  HVJL  3V3I183A  idV 


ANGLE  OF  ATTACK.  ALPHA.  DEGREES 

BODY  FLAP  EFFECTS  DURING  TARE  PITCH  RUNS 


idVAWD  ‘iN3I3IdJ3D3  1N3W0W  9NIH31Id  3SV8  1IV1  “IV3Iid3A  ldV 


LU 


ANGLE  OF  ATTACK.  ALPHA.  DEGREES 

FIG.  5'  BODY  FLAP  EFFECTS  DURING  TARE  PITCH  RUNS 

CDJMACH  = .80  PAG 


uj  — tnuMNurtn 

?§§§iii 


UJ  UJ  UJ  UJ  UJ  u 

g fflmCDfflCDffl 


DO  1N3W0UI  QNTHOild  3SV0  “ITVI  IV 


ANGLE  OF  ATTACK,  ALPHA,  DEGREES 

FIG.  5 BODY  FLAP  EFFECTS  DURING  TARE  PITCH  RUNS 

CE3MACH  = .85  PAGE  415 


ANGLE  OF  ATTACK.  ALPHA,  DEGREES 

FIG.  5 BODY  FLAP  EFFECTS  DURING  TARE  PITCH  RUNS 

CFJMACH  = .90 


CD 

UJ 

C? 

CL 


CO 

ZD 

cn 

zc 

CD 


UJ 

QC 


CD 

*— * 
QC 
ZD 
CD 

CO 

CD 


Q- 


CM 


CD 

CD 

m ii 


LO  I 
CJ 

• < 

CD  X 

* — • o 

Ll  X 


ANGLE  OF  ATTACK.  ALPHA,  DEGREES 

FIG.  5 BODY  FLAP  EFFECTS  DURING  TARE  PITCH  RUNS 

CJJMACH  = 2.00 


COALPHA  = 10.00 


MACH 

FIG.  G DATA  COMPONENTS  DURING  TARE  PITCH  RUNS 

CD)ALPHA  = 14.00 


MACH 

FIG.  6 DATA  COMPONENTS  DURING  TARE  PITCH  RUNS 

CB3ALPHA  = 5.00  PAGE 


A03 


aao 


MACH 

FIG.  6 DATA  COMPONENTS  DURING  TARE  PITCH  RUNS 

COJ ALPHA  = H.00  PAGE  428 


MACH 

FIG.  G DATA  COMPONENTS  DURING  TARE  PITCH  RUNS 

CB) ALPHA  = 5.00 


MACH 

FIG.  6 DATA  COMPONENTS  DURING  TARE  PITCH  RUNS 

COALPHA  = 10.00 


£cq> 

V 


CM 

CM 


O 

CM 


GO 


CD 


X 

a 

<MX 


00 


CO 


CM 

d 


LU 

CD 

< 

a. 


co 

Z3 

ct: 


CJ 
i — 
• — * 
CL- 
UJ 

oc 

-c 

CD 

— I 

or 

ZD 

CD 

CO 


CD 

Qu 

2Z 

CD 

CD 


O 

o 


CD  M 

< 

CD  X 

a 

• ! 

CD  < 

u.  a 


DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION  BETA  E LEVON  80FLAP 
(LEROOl)  Q ARC  66-709  0A59  0A1IA-CN24  R5  VBJ+STRuT+OUM  STNG  .000  .000  -11.700 
CLER009)  □ ARC  SS-709  0A59  0A||A-[N?4  R5  VB)+STRUT  .000  .000  -11.700 
(LER01?)  <5  ARC  6S-709  0AS9  OAllA-tRS  V83+STRUT  .000  .000  -11.700 


OMdHlO 


QMdAWO 


0MdlW3 


.4  .6  .8  1.0  1.2  1 .4  1 .8  1 .8  2.0  2.2 

MACH 

FIG.  6 DATA  COMPONENTS  DURING  TARE  PITCH  RUNS 

C A) ALPHA  = .00  PAGE  433 


zz 

U iL  — — 


g 

5 dot r-Nnr-- 

~ CO^— tOOOTO 


w u u uiaa j 

S^rrlu 

tn  jffix  > iNiCn 


4 888 

J ^^^ 


PI 

111 

ill 


lau 


inn 

inn 


■■■■■I 

{hhBm 


mm 


ess 

o A 

— fM<Nt f) 
»-  z zee 
CL  WWV^ 

— lit 

8S~ 

a sSo 

Z OTOTOT 

O tOOTiO 

£ SoS 


jgm 

< < < 


?8ls 

h-  UJ  UJ  UJ 

5 ddd 


lijjti 


Ml 


HIM 

mm 

pna 

Ml 


IMIKHi 

■■■■rliBK 

mm 

mmam  is 

■■nm 

MUM 


5 °= 
~.£  5 


■■■■■■■■ 


CD  O 
CD  O 


CD  \\ 
< 

CO  X 

a 

• _i 
CD  < 


w 


1 


w 

< 

< 

a 


QMdWlO 


CWdAWD 


OMdlWO 


MACH 

FIG.  G DATA  COMPONENTS  DURING  TARE  PITCH  RUNS 

COALPHA  = 10.00.  PAGE  435 


DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION  BETA  ELEVON  BCFLAP  REFERENCE  INFORMATION 

( LEROOI  ) Q ARC  66-709  0A59  QA11A-CN24  R5  V8)+STRuT!*0UM  STNG  .000  .000  -11.700  SREF  .6053  SQ.FT 

CLER009)  □ ARC  66-709  0A59  0A11A-CN24  R5  V8)+STRUT  .000  .000  -11.700  LREF  .5935  FT. 

CLER012)  o ARC  66-709  0A59  0A|  1A-(R5  V8J+STRUT  .000  . 000  -11.700  9REF  1.1710  FT. 

XMRP  12.6255  IN. 


I 


ldvwno 


ldVAWD 


JLdVJLWO 


.4  .6  .8  1 .0  1 .2  1.4  1 .6  1.8  2.0  2.2 

MACH 

FIG.  6 DATA  COMPONENTS  DURING  TARE  PITCH  RUNS 

C A } ALPHA  = .00  PAGE  437 


iJVWIO 


MACH 


I 


cn 

cn 


UJ 

CD 

c 

CL 


iJVAWO 


IdVIWD 


MACH 

FIG.  6 DATA  COMPONENTS  DURING  TARE  PITCH  RUNS 

coalpha  = 10.00 


ldVWIO 


1JVAWO 


idVlWO 


MACH 

FIG.  G DATA  COMPONENTS  DURING  TARE  PITCH  RUNS 

CO)ALPHA  = M.00 


MACH 

FIG.  6 DATA  COMPONENTS  DURING  TARE  PITCH  RUNS 

C A) ALPHA  = .00 


.4  .6  .8  1.0  1.2  1.4  1 .6  1.8  2.0  2. 

MACH 

FIG.  6 DATA  COMPONENTS  DURING  TARE  PITCH  RUNS 

C93ALPHA  = 5.00  PAGE  442 


MACH 

FIG.  6 DATA  COMPONENTS  DURING  TARE  PITCH  RUNS 


ELEVON  BOFLAP  REFERENCE  INFORMATION 


HdlV 


ELEVON  80FLAP  REFERENCE  INFORMAT IOt 


MACH 

G.  6 DATA  COMPONENTS  DURING  TARE  PITCH  RUNS 

ALPHA  = .00 


ALPHA  = 5.00 


DATA  SET  SYf-BOL  CONFIGURATION  DESCRIPTION  BETA  ElEVON  0CFLAP  REFERENCE  If^CRMATlOl 

CMEROOl)  Q ARC  SS-709  0A59  0AI1A-CN24  R5  V9)+STRUT+0LM  STNG  .000  .000  -11.700  SREF  .6053  SO.F 

CMER009)  □ ARC  6S-709  0A59  0A11A-CN24  R5  V8I+STRUT  .000  .000  -11.700  LREF  .5935  FT. 

CMER012)  O ARC  6S-709  0A59  0A1 1A-CR5  V81+STRUT  .000  .000  -11.700  9REF  1.1710  FT. 

XMRP  12.6255  IN 


MACH 

FIG.  6 DATA  COMPONENTS  DURING  TARE  PITCH  RUNS 

CCDALPHA  = 10.00 


MACH 

FIG.  G DATA  COMPONENTS  DURING  TARE  PITCH  RUNS 

CD3ALPHA  = 14.00 


N24  R5  V9) ♦STRUT +OUM  STNG  .000  .000  -11.700  SREF  .6053 
N24  R5  V8J+STRUT  .000  .000  -11.700  l_REF  .5935 
R5  V8) ♦STRUT  .000  .000  -11.700  9REF  1.1710 

XMRP  12.6255 


ALPHA  = .00  PAGE  449 


LU 

CD 

< 

Cl 


CO 

2: 

ZD 

QZ 

DZ 

CD 


UJ 

QZ 


CD 

5 

ZD 

CD 

CO 


CD 

Q_ 


O O 
CD  O 

-c  in 


CD  u 
< 

CD  X 
(X 


CD 


< 

o 

CD 


3 


V3 


450 


MACH 

FIG.  6 DATA  COMPONENTS  DURING  TARE  PITCH  RUNS 

CD} ALPHA  = 14.00 


~13Q 


A~I30 


1130 


ALPHA 

FIG.  7 PITCH  TARES  FOR  DEFLECTED  ELEVONS 

CEJMACH  = .85  PAGE  457 


ALPHA 

FIG.  7 PITCH  TARES  FOR  DEFLECTED  ELEVONS 

CHDMACH  = 1.20  PAGE  460 


DATA  SET  SYfBOL  CO'FIGLRATIIX  DESCRIPTION  BETA  ELEVON  8CFLAP  REFERENCE  ! AFQRMAT 1 ON 

tUEROj?)  Q ARC  66-709  0A59  OAI  IA-tR5  V8J+STRUT  .000  .000  -11.700  SREF  .6053  SO.F 

t UER009 ) □ ARC  56-709  0A$9  0A11A-CN24  R5  VJ)*STRUT  .000  . 000  -11.700  LREF  .5935  FT. 

CUER013)  Q ARC  G6-709  0A59  0A11A-CR5  V8H-STRUT  .000  15.000  -11.700  BREF  1.1710  FT. 

XMRP  12.6255  IN 


[I] 


[«1 


ALPHA 

FIG.  7 PITCH  TARES  FOR  DEFLECTED  ELEVONS 

C 1 3 MACH  = 1.50  PAGE  461 


ALPHA 

FIG.  7 PITCH  TARES  FOR  DEFLECTED  ELEVONS 

CJ)MACH  = 2.00  PAGE  462 


A03G 


8030 


ALPHA 

FIG.  7 PITCH  TARES  FOR  DEFLECTED  ELEVONS 

CB3MACH  = .70  PAGE  464 


PITCH  TARES  FOR  DEFLECTED  ELEVONS 


ALPHA 

FIG.  7 PITCH  TARES  FOR  DEFLECTED  ELEVONS 

CD3MACH  = .80  PAGE  466 


AOOO 


8000 


ALPHA 

FIG.  7 PITCH  TARES  FOR  DEFLECTED  ELEV0NS 

CFDMACH  = .90  PAGE  468 


ALPHA 

FIG.  7 PITCH  TARES  FOR  DEFLECTED  ELEVONS 

CIDMACH  = 1.50  pAGE  471 


c 

c* 


< 

X 

CL 


Li 

C 

< 

C 


FIG.  7 PITCH  TARES  FOR  DEFLECTED  ELEVONS 


rmfmrfTTrr 


ALPHA 

FIG.  7 PITCH  TARES  FOR  DEFLECTED  ELEVONS 

CDDMACH  = .80  PAGE  476 


ALPHA 

FIG.  7 PITCH  TARES  FOR  DEFLECTED  ELEVONS 

CGDMACH  = .95  PAGE  479 


OATA  SET  SYMBOL  C»F  I ORATION  DESCRIPTION  BETA  EtEVON  BOFLAR  REFERENCE  INFORMATION 

CUEROI2J  Q ARC  66-709  0A59  0A11A-CR5  V0I+STRUT  .000  .000  -11.700  SREF  .6053  SQ.F 

CUER009J  □ ARC  66-709  0A59  0AI1A-IN24  R5  V8J+STRUT  .000  . 000  -11.700  LREF  .5935  FT. 

CUER013 ) O ARC  66-709  0A59  CJA11A-(RS  V8J+STRUT  .000  15.000  -11.700  BREF  1.1710  FT. 

XMRP  12.6255  IN 


ALPHA 

FIG.  7 PITCH  TARES  FOR  DEFLECTED  ELEVONS 

CHDMACH  = 1.20  PAGE  480 


ALPHA 

FIG.  7 PITCH  TARES  FOR  DEFLECTED  ELEVONS 

CA3MACH  = .BO  PAGE  493 


V 


PITCH  TARES  FOR  DEFLECTED  ELEVONS 


ALPHA 

FIG.  7 PITCH  TARES  FOR  DEFLECTED  ELEVONS 

CC3HACH  = .75  PAGE  495 


ALPHA 

FIG.  7 PITCH  TARES  FOR  DEFLECTED  ELEV0NS 

C03MACH  = .80  PAGE  496 


ALPHA 

FIG.  7 PITCH  TARES  FOR  DEFLECTED  ELEVONS 

CEDMACH  = .85  PAGE  497 


ALPHA 

FIG.  7 PITCH  TARES  FOR  DEFLECTED  ELEVONS 

CFDMACH  = .90  PAGE  498 


ALPHA 

FIG.  7 PITCH  TARES  FOR  DEFLECTED  ELEVONS 

CHDMACH  = 1.20  PAGE  500 


EL6V»J  BOR-AP  REFERENCE  I (FORMAT  ION 


O 

in 


ldVWOQ 


dVAwoa 


jviwoa 


ALPHA 


ALPHA 

FIG.  7 PITCH  TARES  FOR  DEFLECTED  ELEVONS 

ca:mach  = .60  PAGE  503 


AGE  506 


ALPHA 

FIG.  7 PITCH  TARES  FOR  DEFLECTED  ELEVONS 

CE3MACH  = .85  PAGE  507 


ALPHA 

FIG.  7 PITCH  TARES  FOR  DEFLECTED  ELEV0NS 

CFDMACH  = .90  PAGE  508 


002- 


ALPHA 


FIG.  7 PITCH  TARES  FOR  DEFLECTED  ELEVQNS 

(G)MACH  = .95  PAGE  509 


8V30 


AV3Q 


aK»-  ZZ 
L.  Ll  — - 


s 

»i 


5:888 

-J 


Hflh 

2^2 

S5S 

585 

d WWW 

r m i 


8SS5 

6888? 
~ SoS 

5888 

© r^r** 

|&8& 


!CDO 


K 

» 

< 

b- 

S 


• • • 

I 1 I 


8V3Q 


AV3Q 


ALPHA 

FIG.  7 PITCH  TARES  FOR  DEFLECTED  ELEVONS 

CDDMACH  = .80  PAGE  51G 


ALPHA 

FIG.  7 PITCH  TARES  FOR  DEFLECTED  ELEVONS 

CJJMACH  = 2.00  PAGE  522 


DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION  BETA  ELEVOl  BOFLAP  REFERENCE  INFORMATION 

t VETO! 2 ) Q ARC  66-709  QA59  OAllA-tRS  V8J+STRUT  .000  .000  -11.700  SREF  .6053  SO.F 

CVER009J  □ ARC  66-709  0A59  0A1IA-CN2*  R5  V81+STRUT  .000  .000  -11.700  LREF  .5935  FT, 

C VER013 J Q ARC  66-709  0A59  0A1IA-CR5  V9) ♦STRUT  .000  15.000  -11.700  9REF  1.1710  FT. 

XMRP  12.6255  IN 


ALPHA 

FIG.  7 PITCH  TARES  FOR  DEFLECTED  ELEVONS 

CAJMACH  = .60  PAGE  523 


AGE  524 


CG03 


JV3Q  V3Q 


ALPHA 

FIG.  7 PITCH  TARES  FOR  DEFLECTED  ELEV0NS 

CJDMACH  = 2.00  PAGE  532 


MACH 


ALPHA 

FIG.  8 PITCH  TARES  FOR  DEFLECTED  BODY  FLAP 


noa 


ALPHA 

FIG.  8 PITCH  TARES  FOR  DEFLECTED  BODY  FLAP  ■ 

CF3MACH  = .90  PAGE  538 


w 

< 

3 


M**in 


100 


A130 


noa 


ALPHA 

FIG.  8 PITCH  TARES  FOR  DEFLECTED  BODY  FLAP 

CG3MACH  = .95  pAGE  539 


n oa 


ALPHA 

FIG.  8 PITCH  TARES  FOR  DEFLECTED  BODY  FLAP 

CH3MACH  =1.20  PAGE  540 


ALPHA 

FIG.  8 PITCH  TARES  FOR  DEFLECTED  BODY  FLAP 

CJ3MACH  = 2.00  PAGE  542 


FIG.  8 PITCH  TARES  FOR  DEFLECTED  BODY  FLAP 


CN 


CD 


TT 


O 


ALPHA 

FIG.  8 PITCH  TARES  FOR  DEFLECTED  BODY  FLAP 

CB3MACH  = .70  PAGE  5 44 


ALPHA 

DEFLECTED  BODY  FLAP 


w 


ALPHA 

FIG.  8 PITCH  TARES  FOR  DEFLECTED  BODY  FLAP 

CDDMACH  = .80  PAGE  546 


ALPHA 

FIG.  8 PITCH  TARES  F0R  DEFLECTED  B0DY  FLAP 

CGDMACH  = .95  PAGE  549 


SHI 


MACH 


iMTa' 


iwTi 


I Mil 


ALPHA 

FIG.  8 PITCH  TAPES  FOR  DEFLECTED  BODY  FLAP 

CB5MACH  = .70 


<ggg 

$yyy 

O WWW 


JLG30 


J03Q 


o o o o 

• ■ • • 

i i 


030 


ALPHA 

FIG.  8 PITCH  TARES  FOR  DEFLECTED  BODY  FLAP 

CD3MACH  = .80  PAGE  556 


ALPHA. 


ALPHA 

FIG.  8 PITCH  TARES  FOR  DEFLECTED  BODY  FLAP 


ALPHA 

FIG.  8 PITCH  TARES  FOR  OEFLECTEO  BODY  FLAP 

CH3MACH  =1.20  PAGE  560 


ALPHA 

FIG.  8 PITCH  TARES  FOR  DEFLECTED  BODY  FLAP 

CHMACH  = 1.50  PAGE  561 


ALPHA 

FIG.  8 PITCH  TARES  FOR  DEFLECTED  BODY  FLAP 

CJ)MACH  = 2.00 


MACH 


elevon  BOFLAP  REFERENCE  INFORMATION 


MACH 


GMdWOO 


MdAWDO 


WdlWGO 


AGE  577 


OATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION  BETA  ELEVON  90FLAP  REFERENCE  INFORMATION 

CVER012J  Q ARC  BS-709  0A59  0AIIA-(R5  V83+STRUT  .000  . 000  -11.700  SREF  .6053  SQ.FT 

CVER014J  □ ARC  66-709  0A59  0A1IA-CR5  V83+STRUT  .000  . 000  16.300  LREF  .5935  FT. 

CVER015)  Q ARC  6S-709  0A59  0A11A-C95  VB3+STRUT  .000  . 000  .000  BREF  1.1710  FT. 

XMRP  12.6355  IN. 


ALPHA 

FIG.  8 PITCH  TARES  FOR  DEFLECTED  BODY  FLAP 

CF3MACH  =.  .90  PAGE  578 


DATA  SET  SYMBOL  CCTT I GLRAT ION  DESCRIPTION  BETA  ELEVON  BOFLAP  REFERENCE  INFORMATION 

CVER012)  Q ARC  SS-709  0A59  OA)  IA-(R5  VBJ+STRUT  .OCD  .000  -11.700  SREF  .6053  SQ.F 

t VER014  J □ ARC  6S-709  0A59  QA11A-CR5  VBJ+STRUT  .000  .000  16.300  LREF  .5935  FT. 

CVER015)  O ARC  66-709  0A59  OA  11  A- CR5  VBJ+STRUT  .000  .000  .000  BREF  1.1710  FT. 

XMRP  12.6255  IN 


(NJ 

CD 

U1 


. W 


Mi 


mm 


H 


00  F- 


in 

Ilf 

FjM 

■iUB 

■■jal 

ibid 


■Kff 


m\ 


itn 


< 

? CL. 

< 


CJ  CM 


CL_  N 


CO  X 

u 

• < 

CD  X 

»■  i r~\ 

Ll_  ^ 


M 


o 

CD 

LD 


UJ 

CD 

< 

a 


CD 

CD 

CQ 

CD 


CD 


UJ 

CD 

ct: 

CD 

Li- 

en 

UJ 

cc 


o 

CD 


CD 
► — 

CL_  11 


CO  X 
CD 

* < 

CD  C 

u_  < 

w 


i 


ALPHA 

FIG.  8 PITCH  TARES  FOR  DEFLECTED  BODY  FLAP 

CB3MACH  = .70  PAGE  584 


MACH 


AGE  587 


tf*  I I 


Id  IM«-in 

<ii£ 


I 


ALPHA 


ALPHA 

FIG.  8 PITCH  TARES  FOR  REFLECTED  BODY  FLAP 

CI3MACH  = 1.50  PAGE  591 


ALPHA 

FIG.  8 PITCH  TARES  FOR  DEFLECTED  BODY  FLAP 

CJDMACH  = 2.00  PAGE  592 


DATA  SET  SttBOL  CO*  1 ORATION  DESCRIPTION  BETA  ELEVON  BQFLAP  REFERENCE  I FORMAT  I ON 

CVFROI?)  Q ARC  66-709  QA59  0A11A-CR5  V0I+STRUT  .OCO  .000  -11.700  SREF  .6053  SQ.FT 

CVER0I41  □ ARC  68-709  0A59  0A11A-CR5  V83+STRUT  .000.  .000  16.300  LREF  .5935  FT. 

(VER0I5J  Q ARC  66-709  0A59  0A11A-CR5  V81+STRUT  .000  . 000  . 000  BREF  1.1710  FT. 

XMRP  12.6255  IN. 


8V30 


AV30 


ALPHA 

FIG.  8 PITCH  TARES  FOR  DEFLECTED  BODY  FLAP 

CAJMACH  = .60  PAGE  593 


data  set  symbol  c&^iguration  description  beta  elevon  boflap  reference  information 

(VEROI2)  Q ARC  66-709  0A59  0A11A-IR5  V81+STRUT  .000  .000  -11.700  SREF  .S053  SQ.F 

CVEROH)  □ DATA  NOT  AVAILABLE  - .000  .000  IS. 300  LREF  .5935  FT. 

CVER0I5I  V DATA  NOT  AVAILABLE  .000  .000  .000  BREF  1.1710  FT. 

XMRP  I2.S255  IN 


avoa 


AVOO 


ALPHA 

FIG.  8 PITCH  TARES  FOR  DEFLECTED  BODY  FLAP 

CC3MACH  = .75  PAGE  595 


f 


KJ 


ALPHA 

FIG.  8 PITCH  TARES  FOR  DEFLECTED  BODY  FLAP 

CD3MACH  = .80  PAGE  596 


ELEVON  90FLAP  REFERENCE  INFORMATION 


ALPHA 

FIG.  8 PITCH  TARES  FOR  DEFLECTED  BODY  FLAP 

CHDMACH  = 1.20  PAGE 


ALPHA 

FIG.  8 PITCH  TARES  FOR  OEFLECTED  BODY  FLAP 

CBDMACH  = .70  PAGE  G04 


AGE  G05 


DATA  set  symbol  configuration  DESCRIPTION  BETA  ELEVON  BOFLAP  REFERENCE  INFORMATION 
IVER012J  Q ARC  GS-709  0A59  0AJIA-CR5  VSJ+STRUT  .000  .000  -11.700  SREF  .6053  SQ.F 
CWER0I4I  □ ARC  66-709  0A59  OA II A- CR5  VBJ ♦STRUT  .000  .000  16.300  LREF  .5935  FT. 
CVER015)  ARC  66-709  0A59  0A11A-CRS  V8) ♦STRUT  .000  .000  .0X1  BREF  1.1710  FT. 

XMRP  12.6295  IN 


' ALPHA 

PITCH  TARES  IFOR  DEFLECTED  BODY  FLAP 


0015 


ALPHA 


PITCH  TARE  DATA  COMPONENTS 


MACH 

FIG.  9 PITCH  TARE  DATA  COMPONENTS 

CDDALPHA  = 14.00  PAGE  620 


oto 


FIG.  9 PITCH  TARE  DATA  COMPONENTS 

( D) ALPHA  = 14.00 


5335 

1710 

6255 


I 


oi/.ri 


ALPHA 


ALPHA 


